Types 36 and 39/44 were widely used in Philco and other 
American type receivers dated 1933-1936. Replacement by 
Brimar types 6J7G and 6K7G respectively, involves a change 
of sockets and re-alignment of receiver. The substitution of 
the new valves will give increased gain and it may be necessary 
to reduce screen voltages or re-arrange wiring to preserve 


stability. 


TYPE 36 TYPE 6J7G TYPE 39/44 TYPE 6K7G 


CHANGE SOCKET | CHANGE CONNECTIONS 


OTHER WORK PERFORMANCE 


FROM OLD | TO NEW NECESSARY CHANGE 


SOCKET SOCKET 


See ee ran | ee ee 


Pin No. | Pin No. 2. } Connect Pins | & 5 
2 3 to Pin No. 8. SLIGHTLY 
3 4 Change top cap HIGHER ° 
8 connector. 
7 Re-align receiver. GAIN. 


See note. 


a | | 


I 2 | Connect Pin 5 to 

2 3 Pin 8. SLIGHTLY 
3 4 | Change top cap HIGHER 
4 8 | connector. GAIN. 
5 7 Re-align receiver. 


Note: A higher value of screen dropping resistor (to Pin 4 of Type 6J7G) may be necessary to 
ensure that the screen voltage does not exceed 100 volts. 


* 
BRIMARIZING ... A scheme 


devised by BRIMAR for keeping 
repair lines on the move, a profit- 
able means whereby radio sets may 


be kept working happily in the 


R AD i 0 \ A LV ES home and not waiting on the shelf. 


STANDARD TELEPHONES & CABLES PTY. LID. 


PAU GIKIZAIN DDI eee cree nee eee me re ta tare BOX 571 WELLINGTON © ...g:cnctetecceane ote Onan 
(HEIRS E.G GIR GE so ecto ce Senate BOX 983 WAN CAIN cccsstnctomtosars ees. BOX 293 


Radio ona Electronies 


OUR COVER illustrates a portion of 
the equipment used in a recent broad- 
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A Transistor Age? 


In all branches of technology there arrive from time to time developments which cause major upheavals in 
established: techniques. One of the most notable of these was the way in which the vacuum tube revolutionized, 
almost overnight, the accepted method of “wireless signalling,” or radio transmission and reception, as it 1s more 
commonly known today. And with the advent of the valve, there came the germ of what we now call “electronics.” 
How rapidly that germ has propagated itself is now common knowledge, added to which it shows no signs of 
diminishing fertility. Indeed, the reverse is the case, owing not only to such logical and foreseeable developments 
as the world-wide spread of television, but also to such things as the rise of the transistor. 


This latter device, of insignificant physical proportions, bids fair to cause yet another revolution in the 
radio and electronic territories. It is a remarkably small and simple thing, and its power requirements are 
much smaller than those of even the smallest sub-miniature valves of conventional type. Unfortunately, it can 
not yet be said to be out of the development stage. Several large laboratories, both in the United States and in 
England, are working at high pressure on perfecting them to the stage where they can become mass-produced 
and therefore reliable and inexpensive enough to allow their use in commercial equipment. Very great strides 
have been made in a very short time already, and sufficient exploration has been done of their possibilities to 
encourage those engaged in the development work to proceed apace. It thus behoves us to examine the position 
and see what the transistor may have in store for the electronics industry. 


Already, the R.C.A. in America has produced several laboratory curiosities designed to point the way to 
the future application of transistors. The most spectacular of these was the portable television receiver, which 
contained no vacuum tubes other than the cathode ray viewing tube. This, in the words of the famous, “makes 
yer think,” Any built-up equipment using transistors does away entirely with heated cathodes. This represents 
a considerable saving of power from the primary source, whether it be an A.C. power pack or a set of dry 
batteries. Not only this, but all the heat that normally has to be dissipated from the heater windings of conven- 
tional valves no longer has to be conducted away. As a direct result, the, equipment will run considerably cooler, 
and this will make for better operating conditions for small parts such’as resistors and condensers, which will 
not have to work in high ambient temperatures. Resistors, for example, will be called upon to dissipate their 
own heat, while condensers will not have to work in an atmosphere many degrees warmer than room tempera- 
ture, with beneficial effects on their insulation resistance and many other important properties. It will be possible 
to make radio receivers considerably smaller than they now are, and such things as wrist-watch radios will be 
a commonplace, should there be sufficient demand for them. Hearing aids will shrink to even smaller dimensions 
than they have at present. Television receivers will benefit, too. When transistors are cheap enough, they will 
result in substantial decreases in the size and cost of television receivers. They should be considerably more 
reliable than conventional tubes, and this will be a major consideration in furthering the use of electronic equip- 


ment in industry, where, even today, the electron tube is looked upon with somewhat of a jaundiced eye because 
ot its fallibility. 


One could go on amplifying the above list indefinitely, but it would serve little purpose. There seems little 
doubt that ultimately transistors will take over completely many functions now performed by: valves, although 
it is inconceivable that the vacuum tube should be completely ousted from the field. How soon it will be before 
the transistor makes substantial practical inroads into the domain of the valve is anybody’s guess. For one 
thing, manufacturers admit that they do not yet know how to make them. That is to say, although successful 
transistors can certainly be made, the day has not yet come when large batches of them can be produced easily 
and quickly, with anything approaching the uniformity of characteristics which typifies the modern radio valve. 
It is significant, however, that various makers in the U.S.A. have announced that limited quantities can now 
be made available to development laboratories and others for experimental work, and that the chairman of R.C.A. 


considers transistors to be one of the most significant developments of our time, and certainly the most important 
of this decade, 


Already in the technical press, articles are appearing describing such technical stunts as transistor receivers, 
using a three-volt dry battery as the sole source of power and capable of driving a small loudspeaker. Such 
things certainly form the shadow of things to come, and everyone technically interested in radio should lose no 
time in acquainting himself with the peculiarities of these new things. Although they amplify, in a way loosely 
analagous to the amplification of ordinary valves, their techniques will certainly be very different, and we will 
need to have a whole new armoury of circuitry for them. Our thinking about oscillators, amplifiers, etc., will 
have to be drastically modified in order to fit what will really be a new medium. This rather underlines the 
thought that technical progress, while never static, has never been less so than at the presetit time. By implication, 
then, it behoves us to move with the times. 


WALTER 
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WALTER INSTRUMENTS, well known 
to the radio communications and elec- 
tronic industries, represent the highest 
standard of British workmanship and 
dependability. 


TYPE “40” SWITCH: Most versatile switch 
available, providing for all radio-frequency and 
high-frequency switching. 

TYPE “C.H.” SWITCH: Similar in construc- 
tion to the popular Type “40,” but slightly 
smaller in shape. 

TYPE “B.T.” SWITCH: A midget switch for 
use where only limited space is available and 
simple switching will suffice. 

TYPE “S” SLIDE SWITCH: A flat switch, 
operated by slide action, and biased to one posi- 
tion, either “on” or “off” as required. 

TYPE “T.T.” SWITCHES: With a contact 
technique similar to the “Type 40”, these 


INSTRUMENTS 


TRIMMERS 


Type ‘‘C.H.” 


ch 


models are unsurpassed where simple switch- 
ing will suffice, but where reliability of opera- 
tion is essential. 


MAINS SWITCH (Q.M.B. ON-OFF): A 
useful switch for switching on and off mains 
current to low-current electrical apparatus such 
as a radio receiver; robust construction. 


TRIMMER CAPACITORS (M.S. SERIES): 
Carefully designed to maintain steady capacity 
with freedom from “drift” throughout normal 
temperature changes and conditions of reason- 
able mechanical vibration. 


PADDER CAPACITOR (Type “356”): A 
popular component designed to be assembled 
into modern 1in. square I.F. Cans and avail- 
able in a wide range of capacities. 


SCALE POINTERS: .Pointers to provide 
station or wavelength indication are available 
in a variety of designs. Designs to suit indivi- 
dual requirements also supplied. 


SOLE NEW ZEALAND AGENTS: 


TURNBULL and JONES LIMITED. 


Auckland Wellington Christchurch Dunedin Hamilton 


Palmerston North Invercargill 
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The Acoustic Labyrinth Baffle 


Editor’s Note-—This is the first of a new series of design-information articles, 

specially devoted to audio work, and intended to assist the professional and amateur 

audio designer in obtaining the best possible results from his equipment, im qwhat- 
ever price bracket it may lie. 


Fig. 4 


The ever-present problem of proper baffling for the 
loudspeaker is one of those which has no clear-cut 
answer, but which must be satisfactorily solved if the 
rest of the equipment is to be able to give the best of 
which it is capable. One of the best solutions is the 
almost universally used vented enclosure, or bass reflex 
cabinet, as it is sometimes called. This is easy to design 
for almost any speaker, and the necessary information 
has been. printed in this journal before. However, the 
bass reflex is not the only satisfactory baffle by any 
means. The acoustic labyrinth, described here, is a 
little more trouble to make, but has the advantage of 
providing adequate baffling for a given speaker in the 
smallest possible space, as it takes up slightly less room 
than the bass reflex. 


PRINCIPLE OF OPERATION 


The manner in which the labyrinth operates is not 
so very different from that of the bass reflex. In both, 
the acoustic properties of a specially designed enclosure 
are used to reduce the adverse effects of the bass reson- 
ance of the speaker unit itself, and in both, the sound 
from the back of the cone is led out to the front and 
is utilized as well as the sound that comes directly off 
the front of the cone. In both baffles, the action relies 
for its effect on the resonant properties of a volume of 
air. In the bass reflex, the volume of air in the box is 
made to resonate at the same frequency as the cone of 
the speaker. This air is coupled acoustically to the dia- 
phragm of the speaker in such a way that the two reson- 
ant systems act in very much the same way as a pair 
of coupled tuned circuits in an I.F. transformer. It is 
well known that in the latter, both circuits are tuned to 
the same frequeney, and that if they are more tightly 
coupled than a certain critical amount, the frequency 


“~ 


Speaker Dimensions 
Diam. Awe C.D. EF. Geena 
Siiits meee 64.17 14° 114 3 95. Zee 
IVAN ee 103. 28. 21 = 217. 96 133: S3egGieeee 


Note.—All dimensions in the above table - 
are in inches. 


response curve of the transformer exhibits not just one 
peak, but two, side by side, and of lower amplitude than 
the single peak which occurs when the coupling is less 
than the critical amount. In radio receivers we make use 
of this effect to broaden the response of the set. In the 
case of the bass reflex baffle, the speaker cone and the 
air in the box represent the primary and secondary 
of the I.F. transformer, and the vent is the means by 
which they are coupled together. This coupling, just 
as in the over-coupled transformer, is great enough for 
the two-peak effect to come into play, and in this case, 
there are two beneficial effects on the performance of 
the speaker. In the first place, the resonant peak caused 
by the speaker cone is very greatly reduced in ampli- 
tude, and secondly, the over-coupling effect produces a 
twin-peaked response curve, in which the two peaks are 
spaced one above, and one below the frequency of the 
original speaker peak. This effectively extends the useful 
response of the speaker to lower frequencies than it 
will handle in a conventional flat or open-backed baffle. 
The behaviour just described is illustrated in Fig. 2, in 
which the dotted curve shows the response of the 
speaker in a flat baffle of large dimensions, and the 
full curve, the response of the same speaker in a 
properly-designed bass reflex cabinet. 
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The main difference between the bass reflex and the 
labyrinth is that the latter reduces: the resonant peak of 
the speaker by loading it at the resonant frequency, more 
heavily than it does at other frequencies, The labyrinth 
is really nothing more than a long pipe, conveniently 
folded so_as to take up less space than if it were 
straight. It has very close affinities to both an organ 
pipe and to an electrical transmission line, both of which 
can be used as analogies to explain its behaviour. 


= 10 


40 50 70 100 200 300 500 1000 
Frequency (c/sec.) 


Fig. 2.—Response of a speaker in an open-backed 
cabinet. 


In the labyrinth, the most important dimension is the 
length of the folded tube. When the frequency is such 
that the tube is a quarter wavelength long, the open 
end of the tube has a low acoustic impedance. This is 
the same as saying that it offers little or no resistance to 
the flow of sound waves from the pipe to the air out- 
side. At the same time, its impedance at the closed end 
(which is where the speaker diaphragm is situated) is 
very high, so that the movement of the cone is greatly 
resisted. Now at the resonant frequency of the cone, the 
movement, for a given electrical input to the voice-coil, 
is very much greater than at frequencies off resonance, 
and it is this increase of mechanical cone movement 
which increases the acoustic, or sound output, If then, 
the column of air behind the cone is made to present a 
high acoustic impedance to the cone, the latter is unable 
to execute its over-large movement at its resonant fre- 
quency, which is just another way of saying that the cone 
resonance is damped out by the air in the tube, and is 
no longer objectionable. At the same time, the sound 
from the back of the cone is able to issue from the 
end of the tube approximately in phase with that direct 
sound from the front, so that the efficiency of the 
speaker at frequencies above and below the resonant 
frequency is increased, resulting in better low-frequency 
performance. 


In Fig. 1 we have drawn a generalized diagram of a 
labyrinth baffle, and the table alongside shows the 
dimensions that should be used for various speaker sizes. 
Strictly speaking, the baffle should be specially designed 
for every different speaker that might be used, but in 
practice, the dimensions are not as critical as one might 
expect. In addition, most speakers of the same cone size 
have approximately the same bass resonant frequency, 
with the result that a generalized design is perfectly 
satisfactory unless exceptional speakers are used. For 
instance, practically all 12in. speakers have.a resonant 
frequency in the neighbourhood of 70 c/sec., and this is 
the frequency for which the dimensions of a 12in, 
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speaker are most suited. The only sort of 12 in. speaker 
which this design would be really unsuitable for would 
be one with a particularly low resonant frequency, such 
as 40 or 50 c/sec. However, such speakers are unusual, 
and in any event their makers usually recommend a 
particular style of baffle for them. 


As with all baffles, the labyrinth should be constructed 
of solid material, and for best results, all joints should 
be screwed and glued. No nails by request! Also, the 
recommended felt “lagging” should on no account be 
omitted. If it is, the results in the middle and upper 
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Fig. 3.—Response of same speaker in a base-reflex 
cabinet. 


(Concluded on page 48.) 


‘IT DOESN'T MATTER 


- . - whether you travel for pleasure 
or for profit, there is only ONE mode 
of travel that combines speed, com- 
fort, and economy. 

For just over 2d. a mile First Class, rail 
travel offers you fast journeys and unrivy- 
alled comfort. In the train you have room 
to move; there is relaxation and freedom 
from travel fatigue. You don’t have to 


worry about congested highways, traffic 
problems, bad weather. 


Consider these features of modern, smooth- 
riding trains . . reasons why, every 


year, FOUR MILLION Passengers prefer 
the railway for long-distance journeys: 


© Fast schedules 

© Wide scenic windows 

© Spacious toilet facilities 
® Roomy reclining seats 

© Ample luggage space 


® Roller-bearing bogies 


Save Time, Save Money— 


_ TRAVEL BY TRAIN 
Sr  — 


1000 
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Services to Readers 


We do not just stop at producing Radio and Electronics. There 
are many services which we provide in order to make life a 
little easier for our readers. Some of them might not be very 
well known to some of our newer subscribers, so here is a list 
of them. 


BINDERS 


A binder is available from our office, specially made for holding 12 issues of Radio 
and Electronics. The copies can be inserted and removed easily, without damage, 
making it a simple matter to take out a copy for temporary use. Even when full, 
the binder allows all copies to lie flat when opened. There is no difficulty in reading 


the inside columns. 
Price 5/6 binder 


TECHNICAL PHOTOGRAPHS 


For those building sets and other equipment of which illustrations have appeared in 
Radio and Electronics, we are able to supply clear glossy prints of the original pho- 
tographs. These can be had in any of three sizes, and make all the difference when 
you want to copy the original lay-out as closely as possible. Practically all the 
detail lost in the reproduction process is present in the photographs. Just write to us, 
quoting the issue, page of the photograph, and the size of the print required, and 
enclosing a postal order for the appropriate amount, whereupon the print will be 
forwarded to your address direct from our photographers. Prices: 


6in. x 4in., 3/6 Sin. x 6 in., 4/6 10 in. x 8in., 5/6 
THE “R. & E.” MEASUREMENT SERVICE 


This useful service enables you to obtain accurately known values of capacity and re- 
sistance. Individual measurements of condensers or resistors will be made at ls. each, 
while, if you send us a batch, we will select the nearest one to a specified value at 6d. 
per component tested. Ask us to quote you for more comprehensive jobs, such as 
selecting matched pairs from a batch, and so on. 


CLASSIFIED ADVERTISEMENTS 


Have you any gear you want to dispose of, or are you looking for a certain type of 
hard-to-get valve or other component? Then try our classified advertisement column. 
The rates are reasonable at 4d. per word, with a minimum charge of 3s. 


BACK NUMBERS 


Practically all back numbers of Radio and Electronics are available at our office. 
Write for your requirements direct to— 


RADIO and ELECTRONICS (N.Z.) LTD. 


Telegrams: “RADEL” P.O. BOX 8022, WELLINGTON Phone 70-216 
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A V.F.O. for the V.ELF. Transmitter 


In the April issue of this journal a short article showed how a stable oscillator 
operating between the frequencies 46.6 mc/sec. and 54 mc/sec. could be used as 
aV.F.O. to cover not only the six-metre band, which is included in its fundamen- 
tal range, but also the two-metre band and the 420-460 mc/sec. band. The present 
article describes a V.F.O. built according to this scheme, and followed on the 
chassis by a Class A amplifier and a Class C power amplifier, the latter delivering 
over six watts of R.F. power at any frequency within the range of the oscillator. 
The unit could be used as a low-powered transmitter for six metres, an exciter for 
a ligh-powered stage on the same frequency, or to drive a frequency tripler for 
two metres, For 420 mc/sec., it could drive two tripling stages. 


INTRODUCTION 


Last month, in an article entitled “Hitting the V.H.F. 
Bands,” we suggested that for the V.H.F. operator the 
best solution to the frequency-control problem might be 
a V.F.O. This would make it unnecessary to invest in 
a variety of crystals, suitable for frequency multiplica- 
tion into the higher bands, and need not be any less 
stable than an ordinary crystal oscillator. It has been 
pointed out several times in the literature that the Clapp 
oscillator circuit can work as high as 100 me/sec., and 
even at this frequency can confer the identical advan- 
tages that it does at much lower frequencies, where it 
is more commonly used. Accordingly, therefore, our lab- 


oratory set out to test the truth of this assertion, and. 


came up with a final answer so practical and simple that 
we felt it to be well worth publishing for the benefit 
of those amateur transmitters who already work on the 
V.H.F. bands, and also in order to provide some en- 
couragement for those who do not, as yet, but who 
would like to try. 


ADVANTAGES OF THE V.F.O. 


Not the only advantage of the V.F.O. as applied to 
six metres and above is that one can work on any fre- 
quency within the desired band. As mentioned above, 
it can save quite a lot of expenditure on crystals, but 
at the same time it has other advantages. Perhaps the 
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B+ Jack 


Cg ! nput 


Li, Lz, Ls, Osc., buffer, and output tank coils. See 
text. 

Ci, Four-plate midget tuning condenser, in parallel 
with a midget 20 uuf. air-dielectric trimmer. See 
LEX. 

Cs, Cs, 50 uuf. silvered mica. 

Cs, Co, 250 uuf. ceramic, 

Cs, Cs, Cu, 0.001 midget paper. 

Co, Ci, midget 25 wu. variables, Ce having one stator 
plate removed. 

Cz, Cro, 0.1 wf. paper. 

Cis, 50 uuf. midget variable. 

Ls ‘ 

Re, 3.3k. 

Rs, 25 ohms. 

Ra, Rs, 100k, 

Re, 250 ohms. 


Note.—Re should be bypassed by a 0.001 uf, con- 
denser. 


ee 
main one is its economy in equipment and in power 
supply. Where the generation of R.F. has to take place at 


_ a low frequency, such as 8 mc/sec., a large string of 


frequency multipliers is needed, and each of these re- 
quires a valve and power to- operate. it. Consequently, 


» 
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with crystal control, one can end up with an exciter 
which has quite remarkably large power requirements, 
even before any appreciable power is developed at the 
final frequency. Such a device is very uneconomic both 
to build and to operate. Moreover, unless specially built 
on a single-frequency basis, it is too cumbersome for 
mobile or transportable use. This disability of crystal 
control is partially overcome by the use of overtone 
crystals, or of ordinary ones in overtone oscillator cir- 
cuits. These latter, though, are tricky, and special over- 
tone crystals are difficult to obtain. 

On the other hand, if a V.F.O. is decided upon, it 
can be made to work directly on quite a high frequency, 
and will therefore eliminate most of the frequency mul- 
tiplying stages and their power requirements. A unit 
capable of acting as an exciter or low-powered trans- 
mitter for the six-metre band, for instance, can be very 
compact as well as very economical in its power supply 
requirement, so that it lends itself well both to fixed and 
transportable work. Once built, all the advantages of the 
low-frequency V.F.O. are apparent as well, and it is 
a source of wonder to us that so few designs for VEE: 
variable frequency oscillators are seen in the amateur 
literature. 


THE PRESENT CIRCUIT 

In Fig. 1 is shown the circuit of a V.F.O. and power 
amplifier which should have a definite» appeal to the 
V.H.F. enthusiast. Its circuit is simplicity itself. nor 
is the constructional aspect at all difficult. Vi is an 
EF91, which is a high-slope pentode, admirably suited 
to the Clapp oscillator arrangement. Output is taken 
from the cathode choke, which is the commonest and 
probably the best method. The valve is tied as a triode, 
with the suppressor earthed and the plate and screen 
bypassed to ground. The circuit constants have been 
carefully worked out to give the greatest possible fre- 
quency stability, combined with positive starting at all 
times. Unfortunately, such an oscillator, while exceed- 
ingly stable, has very little power output available for 
driving the following stage, so that a second EF81 is in- 
cluded as a Class A amplifier. 

As will be seen when next month we come to describe 
the actual construction of the unit, cross-socket shielding 
is necessary in order to stabilize this stage, but there 
is no necessity for concern over possible oscillation, since 
a low grid-circuit impedance has been provided, as well 
as a relatively high-C tuned circuit in the plate. Doing 
this reduces the voltage amplification of the stage, and 
helps to prevent instability, while the stage still has 
ample power output to drive the next stage, which is a 
Class C amplifier, with a useful power output. The Class 
C amplifier uses a QVO4/7—the tube which is used as 
the final amplifier in practically all the mobile trans- 
mitters of modern design in use today. It is a small 
transmitting pentode, quite inexpensive to buy, and cap- 
able of six or more watts output on frequencies as high 
as 150 mc/sec. Here, however, it is called upon for 
only 54 mc/sec., and its output is nearer seven watts 
than six. One of its outstanding advantages is that it 
needs only a very small driving power and is easily ex- 
cited by the output of the Class A stage ahead of it. 
Since this, too, is a “straight” amplifier, it also needs 
a cross-socket shield, which is provided in the practical 
realization of the circuit. Its plate coil is mounted above 
the chassis and its grid circuit is underneath, so that 
stability is easily obtained here, too. 


COIL DATA 
One of the most remarkable features of the Clapp 
oscillator circuit is the very high ratio of inductance to 
capacity that it allows one to use, Contrary to conven- 


SOS RADIO LTD. 


283 QUEEN ST. 13° WARD ST. 
AUCKLAND HAMILTON 


SPECIALS 
MOTOR GENERATORS 

Complete with Relays, Filters, etc. 
12y. input 500v. output 200 ma. 
12v. input 1100v. output 200 ma. 

6v. input 500v. output 200 ma. 
24v. input 1100v. output 200 ma. 
For Mobile R.T., Marine R.T., P.A. 

£6/6/- (freight extra) 


COMPLETE POWER SUPPLIES 
AT8—AR8 for Transmitter and Receiver 
Two Motor Gens. 
24y. input 550v. output 350 ma. 
24v. input 250v. output 100 ma. 
Brand-new in cases, with Switches, Relays, 
- Protective Gear, Cables, Plugs, Filters 


£15 (freight extra) 


MINIATURE RELAYS 
Low-voltage Coil S.P.D.T. once 12/6 


Mumetal Shielded Input Transformers, 50 
ohm. to grid, centre tap pri. and sec., 


ratio 90 to 1, brand-new .............00 14/6 
VALVES 

807, with Ceramic base .......00..0c 25/- 

SO4TH EE IMAG) ries vacances 18/6 


XFG1 HIVAC Min. Gas Triode, operate re- 
lay in model aircraft or remote controls, 
limited quantity only. ............0.0 25/- 

860 High-power Tetrode Class C amp. or 
P.A.; small quantity; U.S. made— 

Only 60/- 

931A Photo-electric Multiplier .......... 55/- 

VCR511B 12-inch CRT— 

25/- (freight extra) or 


Two for £2 
NT93 H.F. Micropup «0... 3/9 
1616 Rectifier: sect hci ciconteean 17/6 
832 V.H.F. Twin Tetrode ..........0-.0.-. 45/- - 
SOS NTP riGde make Saari ae clee ene eeee 75/- 
S033 Driode ties tki tae ieee seine ane 25/- 
SOlcTriedé .3h:)ecn cee oacomuese 18/- 
3EP1 3 in. CRT 6v. Fil. ou... ccc 50/- 
7193 or 2C22 HLF. Triode ................5.... 4/6 
4279A S.T.C. 2 kw. Triode, for R.F. Weld- 
CTS, CLC. ees 50/- (freight extra) 
717A Doorknob, similar 6AKGS ............... 7/6 


0-20 amp. MOVING COIL METERS ...... £1 
40 + 40 mfd. 150v. Metal Can Electro, 
brand-new stOck o.....cccccceeecsesee 2/6 


GRAIN MOISTURE TESTER 
CALIBRATED FOR BARLEY, WHEAT, | 
AND OATS 


£75/0/0 
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tional oscillator circuits, the Clapp is more stable the 
higher the L/C ratio used, other things being equal. The 
series condensers, Cs and C:, have the very high value 
for the frequency of 50 wuf., while the total tuning 
capacity amounts to little more than 5 or 6 wut. The 
oscillator coil, Li, consists of 103 turns of 18-gauge 
enamelled wire, spaced to occupy a winding length of 
gin. and of Jin outside diameter. It is of the self- 
supporting “air-wound” variety, and its construction will 
be seen in the photographs to appear in the second part 
of this article. 


The plate coil of Vs, Le on the diagram, consists of 
32 turns of 18-gauge wire, in. in diameter, and spaced 
to occupy tin. The output tank coil, Ls, consists of 6 
turns of 18-gauge wire, spaced to occupy $in., and $ in. 
in diameter. 


Both R.F. chokes are wound with 36-gauge wire to a 
length of $in. on a former 3-in. in diameter, 


THE PI-SECTION OUTPUT COUPLING 


One of the most efficient methods known for abstract- 
ing R.F. energy from a tank circuit is the pi-section 
coupler, as used in the plate circuit of Vs. It is not 
difficult to design, and ensures that a perfect match is 
easily made to any load, whether purely resistive or not. 
From a single-ended final amplifier, as here, it is suit- 
able only for a single-ended output, such as a co-axial 
cable, but this has no disadvantage, since the latter is 
the most efficient means of transferring R.F. from place 
to place, and can easily be provided with a coupling de- 
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vice at the far end should it have to feed the power 
into a balanced two-wire feeder or to a push-pull ampli- 
fier stage. Basically, it is nothing more than a tuned 
circuit, in which the capacity branch is split into two 
parts, their junction amounting to much the same thing 
as a tap on the coil. But, by making the two condensers 
variable, a very smooth adjustment of the tap is possible. 
The adjustment of the condensers is quite simple, as long 
as two facts are remembered: (1) Adjusting the ratio 
of the two capacities alters the matching; and (2) ad- 
justing the total series capacity tunes the circuit to 
resonance. 


The best way of familiarizing oneself with the opera- 
tion of the pi-section is to use a dummy load and an R.F. 
milliammeter in series with it as an indicator. With this 
arrangement, maximum current through the milliam- 
meter indicates maximum power dissipated in the dummy 
load, and, therefore, correct matching. A short piece of 
co-axial cable—say, three feet or so—can be used to 
separate the load from the vicinity of the transmitter, 
and for the dummy load four 6.3 volt 0.25 amp. dial 
lamps in series will give a resistance of approximately 
90 ohms, when lit to full brilliance. Thus, it does not 
matter if the impedance of the co-axial cable used is not 
exactly 90 ohms. It may be 50 or 70 ohms, but this will 
not prevent a match from being obtained. All that hap- 
pens in a case like this is that there will be slight 
standing waves on the line, and if this is short, the 
amount of power lost will be very small. 


STANDARDS 


TELCON R.F. CABLES 


Technical excellence supported by constant research 

and an unrivalled knowledge and experience of 

Radio Frequency Cable applications, ensures the 

continuance of the lead established by TELCON in 
this field. 


Some of the wide range held in stock by 
A.W.A., Wellington:— 


TWIN TRANSMISSION LINES 


70 ohm 150 ohm 300 ohm 
K.20C K.24. K.25 Ribbon 
K.35 Tubular 
COAXIAL CABLES 
45 ohm 390 ohm 70 ohm 100/110 
P.T.5.M K.16.M/ PT.1.M. AS.48.M. 
AS.93. PT.9.M. ae AS.91.M. Ask also for details of TELCON METALS 
Telcon Cables are manufactured by The Tele- 
BALANCED TWIN (Screened) graph Construction and Maintenance Co. Ltd., 
BA.24.PSM. BA.3.PSM. London, and 
K.12.SM. A.W.A, Telcon Pty. Ltd., Sydney. 


New Zealand Associates: 


Amalgamated Wireless (Australasia) Ltd. 


WELLINGTON: COMMERCIAL BANK BUILDING, LAMBTON QUAY — — P.O. BOX 8390 
_._ AUCKLAND: VULCAN BUILDINGS, VULCAN LANE — P.O. BOX 1363 
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After tuning up the grid circuit of the QVO4/7, as 
shown by maximum grid current, the plate and screen 
voltages of the QVO4/7 are switched on and Cr is used 
to resonate the plate circuit. Meanwhile, Cis should be 
set at about half-scale. As Cy is brought into tune, a 
reading will show on the R.F. milliammeter, so Cie is 
tuned for maximum current, and the reading is noted. 
Next, Cis is increased in capacity, and this de-tunes the 
circuit, so tuning is restored by re-tuning with Cy. This 
will give a new reading on the meter, and if it is larger 
than the first, the matching has been improved. We 
then proceed in the same way, increasing Cs in steps, 
and re-tuning with Cy and noting the meter reading 
after every re-tune. Ultimately we. arrive at a stage 
where further increasing Cis causes a drop in the meter 
reading after re-tuning has been done. This is an indica- 
tion that the point for the best match has been passed. 
We then take Cis back in small steps until the point for 
maximum current through the load is found. Cis can 
then be left set, and re-tuning for slightly different fre- 
quencies done only with Cs, as with a conventional 
tank circuit. 
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Some readers might be wondering what sort of R.F. 
milliammeter should be used as an indicator, and whether 
they can be bought. Well, they are still to be found 
in some radio shops, 0-100 ma. thermocouple R.F. mil- 
liammeters, and these can be had for about 30s. For 
anyone interested in transmitting, these are a very good 
buy, because the same thing would normally cost some- 
where in the region of £5 in the ordinary course of 
events. For larger currents, where the meter is required 
only as an indicator, it is easily shunted simply by con- 
necting a piece of copper wire across its terminals. For 
reading high currents, the shunt can be quite heavy, but 
for low-powered stages, and not very low load resist- 
ances, where the load current is small, the meter can be 
used unshunted. If a resistor of known value is used 
as the dummy load in place of the lamps, the power can 
actually be measured with the meter, since the power in 
the load is I2R, where I is the current, as shown by 
the meter (in amps, NOT milliamps), and R is the 
resistance of the load. 

In the next instalment of this article, the construction 
of the unit will be shown in photographs and described 
as well. (To be continued) 


Look for the “Red Carton”—the handy 
patented container that keeps your “Mullti- 


core” Solder right on the spot when you want 
it. Contains three cores of non-corrosive flux. 


18 S.W.G. 60 per cent. Tin, 40 per cent. Lead. 
SEE YOUR LOCAL RADIO DEALER 


Also available from All 
Branches of 


TURNBULL & JONES LTD. 
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A New Hydraulically-Operated TV Camera 


Philips’ latest TV camera type SBE 521 has been a 
great success. This camera, in use in the Netherlands 
TV studios at Bussum, has been so designed that both 
the work of the cameraman and that of the mainten- 
ance personnel has been simplified owing to two parti- 
cular properties: - 

1. All operations necessary for adjusting the camera 
can be carried out by the cameraman by means 
of a single handle controlling a hydraulic precision 
drive which finds its first application in TV engi- 
neering here. 

2. The construction of the camera in individual units 
which can be taken out separately, makes all com- 
ponents easily accessible. A brief description of. the 
camera follows, elucidated with illustrations. 


View of the base of the camera showing the lens 
turret and the hydraulic operating mechanism. 


The operating mechanism for the optical part of the 
camera is contained in the bottom-plate with which the 
revolving turret for the four lenses forms an integral 


The complete camera, with the electronic view- 
finder removed to show the camera tube’s housing 


unit.. Signal lamps on the front of the camera indicate 
when it is on the air. The receptacles for the camera 
cable and those for the microphone and telephone of the 
intercom. system are at the bottom of the camera. 


The case mounted directly on the bottom-plate con- 
tains the sensitive super-iconoscope, type 5854 and also 


Chk) IL. IL. 
_ASBESTO WOVEN 
RESISTANCE NETS 


Cost So Little 
and 
Help So Much 


ii 
=! i knead iti iadtgaheaitea tat i 
| SUBLY ce geisapididaapspieneyetiostc ronan NUNN 
‘ OTT UML eu Hoo Le UH 


Stocks available from 


Bradley’s Electrical Go. Ltd. 


57 Victoria Street, Wellington 
and at 


624 Cook Street, Auckland 
New Zealand Distributors for 


The Cressall Manufacturing Co., Ltd., 
Birmingham, England. 
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the time base and video amplifiers. The chassis on which 
these two units are mounted, can be opened outwards 
after taking out a few plugs, so that all components 
are easily accessible. 


The components of an electronic viewfinder are con- 
tained in the upper case which can be hinged up and also 
admits of easy access without loosening the wiring. In 
the viewfinder fitted at the back, an enlarged image 
is visible through a lense; at the same time various light- 
signals can be seen, indicating which of the four lenses 
is in use and in addition whether the camera is “on the 
air” or not. 


With respect to the mechanical design, the illustrations 
will give a better impression than can be gained from 
this brief description. 


The hydraulic operating mechanism of the optical 
system deserves special mention. This component of the 
new camera has rendered it possible to adjust various 
organs by a single operating handle. The various opera- 
tions possible with this handle-type control, are: 


1. Selecting the correct lens (for this purpose the 
handle must be pressed downwards. The lens tur- 
ret will turn 90° so that the next lens is brought 
before the pick-up tube). 


2. Adjusting the diaphragm (by rotation of the lever 
round its own longitudinal axis, the aperture is 
adjusted to the value required). The diaphragm 
of all four lenses is changed simultaneously in 
such a way that when having adjusted one dia- 
phragm for a definite light intensity, all other 


MOVING COIL 


available from— 


124 Hobson Street, 
AUCKLAND 


FERRANTI 


Available from stock—flush mounting 
34 in. and 24 in. instruments of all types. 


MOVING IRON 
RECTIFIER TYPE 
THERMOCOUPLE 


The well-known FERRANTI AC./D.C. 
Circuit Tester and A.C. Test Set are also 


The New Zealand Agents: 


ARTHUR D. RILEY & CO. LTD. 
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Showing the completely shielded camera tube 


and its time-base and amplifier circuits 


lenses can be brought in front of the pick-up 
tube without having to change the aperture again. 


3. Focusing (by moving the handle in a horizontal 
plane the lens in use can be focused. Just as in 
(2) the focus of the other lenses is adjusted sim- 
ultaneously so that after lenses have been changed, 
a sharp image is obtained at once. 


4, Selection of one of the available filters by rotation 
of the filter disc (the filter disc is rotated step 


(Concluded on page 48.) 


ELECTROSTATIC 


66-68 The Terrace, 
WELLINGTON 


May, 1953 


RADIO AND ELECTRONICS 13 


Proceedings of the New Zealand Electronics 
Institute Incorporated. 


THE LATEST DEVELOPMENTS IN: RADIO SCIENCE 


DR. C. ELLYETT ADDRESSES CHRIST- 
CHURCH BRANCH 


Dr. Ellyett described proceedings at the recent U.R.S.I. 
Conference held at Sydney, N.S.W., giving a close-up 
of recent technological developments reported there by 
representatives of twenty nations. 


Sydney was chosen as the meeting place mainly be- 
cause of the outstanding importance of research by 
Australian scientists in radio astronomy. Early in his 
address, Dr. Ellyett mentioned an important fact about 
U.R.S.I.—this body, virtually a United Nations scientific 
organization for research, was formed long before the 
political U.N., its members representing nearly every 
country outside the Iron Curtain. 


He found that the social “get-togethers” of scientists 
of many nations working in the same field, in pleasant 
fireside conversation during the evenings after formal 
business, were of as much benefit to him as the day 
sessions, in the promotion and stimulation of ideas, and 
the making of valuable new friendships. An unfore- 
seen result was that the majority of the 340 scientific 
Papers prepared for formal discussion which were dis- 
tributed to delegates on arrival had to be bundled up 
and sent home, as there was no time left in which to 
study them at the conference. 


There was an excursion to A.W.A.’s large factory, 
which was efficient and well run, and an inspection of 
Australian-made test equipment and scientific apparatus 
at the Sydney University physics department. He noted 
that the range was comprehensive except for test gear 
of superfine specification. 


A most interesting use of TV was demonstrated in 
the teaching of zoology. A difficult job to show clearly 
to students, the sectioning of a fish, was shown clearly 
by TV, detail being extraordinarily good on the screen. 

Also, by TV, a drop of water was magnified so 
highly that the heart-beat of minute insects within 
could be seen plainly. 


Turning to information from U.R.S.I. reports, Dr. 
Ellyett mentioned improvements in accuracy of new 
commercial signal generators—better than 5 parts in 
100,000, due to wider use of quartz crystal control and 
the improvement in grade of components by improved 
quality control in the manufacture. 


Synthetic crystals were now as good as natural quartz 
in all respects. 


In Holland and U.S.A., electronic counters were being 
applied to frequency measurement and indication, The 
use of a magnetic field for the control of microwave 
energy in waveguides was a new development. Ferrite 
materials were being used for attenuation, modulation, 
and feedback and pulsing or keying on very high fre- 
quency equipment. 


Exciting things were happening in tropospheric re- 
search in V.H.F., U.H.F., microwave, and TV fields— 


new ke:now known about ducting, in the atmos- 
elling of signals, and extension of coverage. 
‘Japanese, surprisingly, had nation-wide police 
force linked by a 30 megacycle net, and even the village 
policeman co-operates in a mass study of V.H.F. signals. 


Ten countries were working in the field of V.H.F. 
propagation and the important news emerging there- 
from was that ranges are greater than theoretically 
calculated heretofore and better than can be accounted 
for by the ducting phenomenon. 


Turbulence in the air has been found to cause “scat- 
tering” with a result that signals are reflected to points 
much more distant than line of sight, 


A study of the attenuation of 90 megacycle signals 
through the housing and building effects in towns and 
cities showed that with a given antenna of 18 ft. height, 
signals were down 10 db. as compared with a clear path 
over open fields. 


Dr. Eltyett told us that radically new ionospheric 
recording equipment was in use for determining MUF 
by automatic sounding. One new type in use in India 
was now recording E, F,, and Fs layer heights within a 
three-quarter kilometre, and in America, recorders were 
being used to determine the rate of change of ioniza- 
tion of layers. For example, three sounding transmitters 
spaced thirty miles apart produced entirely different 
results at a given time, 


The National Bureau of Standards in Washington 
was using radiosonde to sweep 50 kc/sec. to 1 mc/sec. 
with 100 microsec. pulses, using loop aerials and high 
transmitting power. It was discovered that the E layer 
does not disappear at night-time as was formerly 
believed. 


In Canada, 300 KW pulses are being used for sweep- 
ing from 200 kc/sec. to 4 mc/sec. in a study of layer 
heights in the Arctic region. A communications zone 
indicator has been devised (COZI) which sends 1 kw. 
of energy in pulses obliquely towards the ionosphere 
from a rotating Yagi array. A reflected signal from 
the first hop point on the earth’s surface was fed to a 
PPI, enabling ionospheric conditions in a circle of 
400 miles radius to be viewed on the screen, 


It was found that, with signals from 40 to 100 mega- 
cycles, some energy was always received by ionospheric 
scattering, within a range 1000 to 2000 km. Signals were 
weak but always present. Twenty kw. was in use for 
these tests in Canada and the U.S.A. Also, the received 
signal was not affected by sunspot activity ; communica- 
tions and defence chiefs were very interested, particu- 
larly because signal strength actually increased during 
sunspot periods, pointing to the scattered height being 
at the bottom of the ionosphere. This is one very good 
reason why measurement of the low layer heights to 
three-quarters of a kilometre has become of great im- 
portance, 
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Mr. Appleton has recently stated his belief that very 
high frequencies would eventually transcend present- 
day frequencies in importance. ; 


At Pitcairn Island, in wartime, and at other -noise- 
free sites, low layer echoes had been noted, and recently 
similar results had been noted at Campbell Island. 


At. Sydney, N.S.W., a weekend lowering in noise- 
level had been noted at an observation point 40 miles 
distant, proving that random R.F. noise from electrical 
machinery in the city was reflected from the ionosphere. 

Work is now going on in New Zealand on building 
an aerial array covering 15 acres for further low layer 
studies of the ionosphere. 


Another investigation of aurora echoes shows that the 
curtain or display travels at 2,000 m.p.h. at a height 
of 300 to 40 kilometres. 


Calculations have been made of the power likely to be 
received if radar echoes from the planets can be ob- 
tained. It is known that the power at the receiver input 
resulting from echo signals is— 


R4 
where 
A = echoing area 
Ro irange: 


A large aircraft 2000 km. = A/R4.3 X 10-20 metre? 
The moon 3.8-105 km. = 3-10-23 metre? 
Venus 3.7-107 km. = 6-10-30 metre? 
Neptune 42-109 km. = 7-10-37 metre? 


In the case of the moon, pulse length must exceed the 


diameter of the moon face, i.e. greater than 11.6 millisec., 
to keep the reflection from the whole surface in phase. . 
The receiver must consequently have extremely narrow _ 


bandwidth so that, with a pulse of 250 millisecs., 3 kw. 
power at 2.6m., the bandwidth of the receiver will be 
57 cycles. 

With the huge new paraboloid aerial now being built 
by the University of Manchester, although the sensitivity 
required to detect Venus is up by a factor of 107 on 


the moon, an echo should be obtained_if 200 kw. power . 


is used together with a | sec. pulse. Echoes should also 
be obtained from Mars, Mercury, and Jupiter. 

As a result of echo measurement and the plotting of 
the E layer by workers under Ratcliffe in. England, 
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proof now exists of the presence of high winds in the 
ionosphere. At heights above 60 miles; wind streams had 
been plotted, plus attendant turbulence. It was found 
that stream direction changed through 360 degrees twice 


‘a day, and speed was 200 m.p.h. Further, it was found 


that above 80 km. one stream existed travelling in a vast 


rotary course in one direction which was matched by 


a second stream below 80 km. travelling in the opposite 
direction. 


Experiments have resulted in a new radiation formula 


for all frequencies. It is known that power emitted 


2rkt 


x2 


where k is a constant, t = temperature, and 7 = fre- 
quency range being measured. A method of measuring 
the temperature of the moon, using solar microwaves 
reflected from its surface, has been deduced, so accurate 
that a change of 8 deg. can be easily measured, The 
exploring signal has been shown to penetrate a dust 
layer 16 inches thick, which is shown by calculation to 
be present all over the moon’s surface. Because the moon 
has no atmosphere, meteors continually crash into its 
surface, causing the dust layer. Incidentally, 8000 


- meteors enter the earth’s atmosphere daily. This calcula- 


tion is supported by the thousands of pits found on the 
surface of rockets shot up to the top of our atmosphere. 


In work on noise radiation from the sun being carried 
out at Cambridge, England, the location of sunspots to 
within an angle of 10 seconds has become possible 
through use of a highly directional aerial system whose 
pattern can be controlled by a phasing method which 
effectively rocks the aerial pattern across the face of the 
sun. 


Dr. Ellyett next said that in the galaxy of stars of 
which the sun is a member, there are 100,000 million 
20,000 light years deep and 100,000 light years wide. 
Professor Jansky detected noise from the Milky Way— 
“the wide” direction of our galaxy—in 1931 with rela- 
tively simple gear. There are other galaxies, the nearest 
being that of Andromeda, 750,000 light years away, and 
it is certain that many more nebulae or galaxies exist 


~ totalling more than 10 to the ninth power. Also, there 


are point sources of noise with no corresponding visible 
(Concluded on Page 48.) 
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ARRIVED! ORDER NOW! 
RADIOTRON DESIGNERS’ HANDBOOK 


* 1,500 PAGES > 1,000 ILLUSTRATIONS %* SIZE 82 x 54 


PRICE 55/- cris 2/6 post) 4th EDITION 


ORDER FORM 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 
G.P.O. Box 830 
WELLINGTON, N.Z. 
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ULTIMATE 


Industrial 
Communication 
Systems 


Executive Intercommunicator 


Industrial efficiency depends on 
speed in communication. Of 
necessity, each installation re- 
quires its own design, and 
Ultimate’s_ skilled technicians, 
with many years of experience, 
are fully qualified to advise on 
your particular problem. Write 
for further information § on 
Ultimate’s Communication 
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FLOOR POLISHER 


An Electrix “Halcyon,” 3-brush floor polisher 
means lovelier floors the easy way! Look at these 
labour-saving features:— 


+e No bending or stooping necessary. 
% Operation is quiet, steady, and effortless. 


sc Three large high-speed, revolving brushes give 
mirror-like polish to wood, lino, or tiles. 


% Lambswool polishing pad clips on for brilliant 
final polish. 

% Absorbent rubber buffers protect furniture and 
skirting. 


RETAIL PRICE £17/3/4 


Guaranteed 12 months 
Trade inquiries from the 
New Zealand Distributors 
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The Dielectric Amplifier 


By the Engineering Department, Aerovox Corporation 


The intensive use of complicated electronic devices 
having hundreds of circuits, such as computers, 
guided missiles, radar, electric musical instruments, 
and others, has added impetus to the search for sub- 
stitutes for the conventional vacuum tube. Especially 
in applications where extreme reliability of operation, 
low heat dissipation, and freedom from microphonic 
effects are needed, the fragile vacuum tube leaves 
much to be desired. The electronics design engineer 
has long dreamed of a rugged, practically indestruct- 
ible gadget of small dimensions capable of efficient 
and “fool-proof” operation to fill such critical sockets. 
Attempts to realize this long-sought ideal have 


NON-LINEAR 
CAPACITOR 


- 


SIGNAL 


A.C. POWER SOURCE 
BASIC DIELECTRIC AMPLIFIER 


FC 


resulted in the invention and development of the 
transistor, the magnetic amplifier, and the dielectric 
amplifier. All of these approaches hold great promise 
of alleviating the “tube problem” in certain fields 
and are of interest to workers in electronics. This 
article is devoted to a practical discussion of the 
characteristics of the latter device. 


The dielectric amplifier finds its major field of use 
as a D.C. or low-frequency A.C. amplifier in “work 
horse” circuits where special characteristics of vacuum 
tubes are not needed. Its upper frequency limit 
appears to be in the vicinity of 10 megacycles at the 
present stage of development, although time may 
prove that appreciable extension is possible, as was 
the case with the vacuum tube. Having the same 
basic structure as a capacitor, it has none of the 
fragility of a tube and is much cheaper to construct. 
Requiring no vacuum and having no filament or 
heater, it is much more reliable—an important con- 
sideration in today’s electronic warfare where the 
failure of a single 6AK5 can cause a ten-thousand 
dollar bomber mission to “abort.” And, because of 
the extreme simplicity of its construction, the dielec- 
tric amplifier should be easy to mass-produce with 
uniform characteristics—a difficult accomplishment 
with vacuum tubes. 


PRINCIPLES OF OPERATION 


Fig. 1 shows the basic circuit of the dielectric 
amplifier. It consists of a special capacitor connected 
in such a manner that the application of a small sig- 
nal voltage to the “input”, or “control”, circuit causes 
a variation in the capacitance of the unit and hence 


a change in the alternatiing current flowing in the 
“output”, or “load”, circuit. The power variation may 
be many times greater than the power change in the 
input circuit which produced it. Hence the device is a 
practical amplifier. 


DIELECTRIC CONSTANT 
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EXAMPLE OF NON-LINEAR 
DIELECTRIC CHARACTERISTIC 
FIG.2 


The capacitor used in dielectric amplifiers must 
have what is known as a non-linear capacitance char- 
acteristic, i.e., the dielectric constant, and therefore 
the capacity, changes with the value of applied volt- 
age. This non-linear property is exhibited by capaci- 
tors which are constructed with polycrystalline dielec- 
tric materials which show ferro-electric effects. Ceramics 
which have been used most extensively to date include 
barium titanate, strontium titanate, barium zirconate, 
lead zirconate, and various combinations of these. (It 
is interesting to note that barium and strontium carbon- 
ates are the materials most commonly used to coat the 
cathodes of vacuum tubes.) The study of dielectrics of 
this type is relatively new and it is probable that further 
research in ceramics will yield more useful varieties. 


The dielectric “constant” versus applied electric field 
strength of a typical non-linear dielectric is plotted in 
Fig. 2. The characteristic of a standard “linear” capa- 
citor is shown in dotted lines for comparison. Changes 
in dielectric constant exceeding 10:1 have been observed 
in practice. Initial constants for typical non-linear dielec- 
trics in common use range from 1000 to about 9000. 


DIELECTRIC FUNDAMENTALS 

To gain a working knowledge of the operating prin- 
ciples underlying the dielectric amplifier, a. review of 
the fundamental properties of dielectric materials is 
profitable. It will be recalled that a dielectric is an insu- 
lating body in which electronic conduction is essentially 
impossible because of the fact that all electrons are 
firmly bound to their atomic nuclei, so that very few free 
valence electrons are available for current conduction, 
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Thus, when the atoms of a dielectric material are “at 
rest,” the structure of the individual atoms can be 
visualized as in Fig. 3 (a), which represents a positive 
nucleus surrounded by a symmetrical system of elec- 
trons held captive by the positive charge of the nucleus. 
However, if an electric field is impressed upon a hypo- 


DISTORTION OF DIELECTRIC ATOM BY ELECTRIC FIELD 
» FIG.3 


thetical dielectric made up of such atoms, the system is 
distorted by the forces set up by the field, so that it is 
no longer symmetrical, as illustrated in Fig. 3 (b). In 
this condition, the atom is called an induced dipole, and 
the dielectric is said be to polarized. If the impressed 
electrostatic field is removed, the atoms revert to the 
symmetrical condition. 


The result of the polarization of a dielectric material 
is that surface charges are set up on the surfaces of the 
dielectric adjacent to the charged electrodes which apply 
the polarizing field. These surface charges act to reduce 
the electric field within the dielectric, compared to what 
it would be if the dielectric were not present. In other 
words, the permittivity of the space between the elec- 
trodes is decreased. The reduction of the internal field 
depends upon the amount of distortion of the atomic 
structure; the degree to which the dielectric can be 
polarized. This is found to be essentially constant for 
any given type of conventional dielectric material and 
is for this reason termed the “dielectric constant.” 
Materials with low constants undergo only slight defor- 
mation of the atoms, while those with high dielectric 
constant (K) experience greater distortion. 


The non-linear dielectrics’ differ from the more com- 
mon types principally in that the amount of distortion, 
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or polarization, is not constant, but varies with the 
impressed electric field. Therefore, the dielectric constant 
is not “constant.” With it, of course, the capacity and 
reactance of the condenser change also. The other unique 
characteristic of these special dielectric materials is their 
extremely high dielectric constants, as mentioned above. 
This means that great distortion of the molecular struc- 
ture is taking place. (Metals are sometimes considered 
dielectrics of infinite dielectric constant since extreme 
distortion of the atoms—including the complete removal 
of valence electrons—takes place, and the internal fields 
fall to zero.) 
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PUSH-PULL DIELECTRIC AMPLIFIER 
FIG.5 


One difficulty that is encountered with the presently 
available grades of non-linear dielectrics is the depend- 
ence of the dielectric properties upon temperature. This 
is illustrated in Fig. 4, which is the curve of dielectric 
constant versus temperature for a barium-strontium 
titanate body of 809%-20% consistency, respectively. The 
temperature at which the dielectric constant peaks is 
known as the “Curie point.” Different ceramic mixtures 
have widely differing Curie points. Dielectric amplifiers 
are usually operated on the negative slope near the peak. 
Changes in the temperature of the material can cause 
gain instability unless special measures, such as tempera- 
ture regulation or compensation are applied. Hence, 
again, further research is expected to unearth improved 
materials having less temperature dependence. The 
dotted curve of Fig. 4 represents one example of this. 
By combining magnesium titanate with the usual barium- 
strontium titanate mixture, one firm has produced a 
ceramic having much more uniform dielectric properties 
at room temperature. It will be noted that the maximum 
dielectric constant is reduced, but occurs over a much 
greater range of temperature. 


PRACTICAL CONSIDERATIONS 


A_practical circuit for a dielectric amplifier is given 
in Fig. 5. Here two non-linear capacitors are employed 
in a push-pull arrangement. Transformer input and out- 
put matching is used for impedance considerations and 
for added voltage gain. A high-frequency alternating cur- 
rent power supply must be used in the “plate” circuit 
of any dielectric amplifier, since a change in the react- 
ance of the control capacitor can only have an effect on 
alternating current. A self-rectifying radio-frequency 
power oscillator is commonly utilized for this power 
source. 


The chokes shown in Fig. 5 are for the purpose of 
isolating the signal input circuit from the A.C. power 
in the output circuit. The D.C. bias serves to place the 
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operating point on a suitable part of the characteristic 
curve of the particular dielectric used. A typical curve 
of input voltage versus output current for a barium 
titanate condenser is shown in Fig. 6. Note that this 
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COMPARISON OF 
DIELECTRIC AND VACUUM TUBE 
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curve bears a resemblance to the Eg-Ip characteristic 
of a conventional vacuum tube amplifier (dotted line, 
Fig. 6) with the exception that it is symmetrical about 
the zero bias axis. This symmetry of the transfer char- 
acteristic is due to the fact that the reactance of the 
non-linear capacitor is increased by either a positive- 
going or negative-going signal at zero bias. In other 
words, an electric field of either polarity causes the 
dielectric constant to vary. The vacuum tube characteris- 
tic normally has only a positive slope. Another point of 
difference is that complete cut-off of output current 
does not occur in the dielectric amplifier as in vacuum 
tube devices. This follows since the dielectric constant 
never becomes zero, as is indicated by the plateau on the 
right-hand side of the curve of dielectric constant versus 
applied electric field shown in Fig. 2. 


Dielectric amplifiers are usually biased for operation 
on the most linear portion of the positive slope as in 
conventional Class “A” operation, although other man- 
ners of operation are possible. If operated at zero bias, 
the dielectric amplifier acts as a frequency doubler. 
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“The time has come,’ the Walrus said. 
“To talk of many things... .” 


By Special Arrangement with the Walrus 


A Condenser Buster 


Modern production methods call for modern equip- 
ment and one is continually being surprised by the 
variety of different instruments necessary to obtain infor- 
mation on specific problems. One such piece of equip- 
ment seen recently in Wellington was an elaborate set-up 
for testing condensers and, if necessary, deliberately 
breaking them down. 


The instrument, which goes under the name of an 
ionization tester, is built in two units—one a control 
unit which, as the name suggests, controls the nature 
and extent of the test; and the other, connected by a 
long cable, being the extra high tension unit. This last- 
named unit is capable of an output of 25,000 volts, which 
commands for it a considerable amount of respect. 


The control unit includes the power supply for the 
low voltage valves, an amplifier with volume control, 
loudspeaker, microammeter, and voltmeter. There is also 
a single control on this unit which governs the output of 
the high voltage unit and by increasing this control the 
condenser under test can be subjected to varying voltages. 


Just prior to breakdown of the condenser, ionization 
takes place and this agitation of electrons is amplified 
and is presented in the form of noise from the loud- 
speaker. Is is a characteristic rasping noise which is 
easily recognizable, and if the test voltage is increased 
is accompanied by sharp popping as the dielectric 
breaks down. The ionization currents are measurable 
by the microammeter and also a direct reading is given 
of the voltage in KV applied to the condenser under 
test. 


The extra high tension unit, however, is the interest- 
ing one since its high output is derived from an R.F. 
power supply. A_ local oscillator valve, in this case a 
6V6 (fed by normal voltages from the control unit) 
is used to light the filaments of three high voltage recti- 
fiers by R.F. and at the same time drives the grid of 
an 807 tuned amplifier. 


In the plate circuit of the 807 a large air-cored trans- 
former steps the R.F. voltage up to a high level from 
where it is fed to the three rectifiers arranged in a 
voltage trebler circuit. The magnitude of the output 
voltage is governed by the screen voltage applied to the 
807 which is variable at the control unit. It seems to 
provide a very smooth control of the high voltage out- 
put. Provision is made for discharging the test piece 
through a 100 megohm resistor chain by means of an 
earthing device. One can readily understand the necessity 
for this for a condenser charged to several kilovolts 
can deliver more than a playful tap to the unwary. 


The actual mechanical construction of the Dahl y 
unit itself is interesting since all sharp projections have 
to be protected by corona bells to stop corona discharge, 
even the sockets of the high voltage rectifiers themselves 
have these protective domes completely covering the 
solder lugs. 

One may wonder at first how electrical disturbances in 
a condenser under test at anything up to 20 KV can be 


“sot at” to provide a useful signal for amplifying in 
order to get an audible idea of what is happening. In 
practice, it is quite simple, although no doubt it exer- 
cised the designer’s mind somewhat. The low side of the 
test condenser instead of being connected directly to 
earth is lifted by a half meg. resistor. Minute variations 
in current through the condenser then cause voltage 
fluctuations of a usable size across this resistor; this 
signal voltage is fed to the grid of a cathode follower 
valve, which in turn feeds through the control cable 
into the control unit amplifier. 

Another cathode follower valve which derives its grid 
drive from a high resistance dividing network across 
the test piece is used to actuate the meter in the control. 
unit measuring kilovolts applied to the condenser. 

It can be seen then that condenser “busting” calls for 
more than just ordinary equipment when reliable infor- 
mation and data are required. 
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COLD CATHODE LIGHTING 


The outstanding advantage of cold cathode 
lighting is that maintenance costs are mini- 
mum compared with other types of fluorescent 
lighting. The lamps operate with higher 
voltages and lower currents than do hot 
cathode fluorescent lamps. A cold cathode 
lamp has a cylindrical electrode at each end 
which works at a much lower temperature 
than the filaments in hot cathode lamps. 
Apart from this, the mode of producing 
light is the same as in any other fluorescent 
lamp. 


Cold cathode lamps may be operated from 
a ballast or they may be wired in series 
across the secondary winding of a special 
high voltage transformer. The transformer 
may have a rating as high as 15,000 volts 
and deliver a current up to 60 ma. or even 
higher. 


Because the cold cathode lamps are usually 
much longer than hot cathode lamps of the 
same light output the brightness per unit 
length of lamp tube may be somewhat lower 
than that of ordinary fluorescent lamps. This 
means less strain on the eyes and a more 
pleasant light. Two other.advantages are that 
often lamp tubing can be bent to almost any 
desired shape and that cold cathode lamps 
lend themselves to use in flashing and dim- 
ming circuits. Places such as factories, shops, 
theatres, hospitals, subways, ships, etc., offer 
good opportunities for the use of cold cathode 
fluorescent lighting. 


Beacon are able to supply certain types of 
cold cathode transformers and are prepared 
to manufacture others as the demand arises. 


Manufacturers of all Types of 


TRANSFORMERS AND FLUORESCENT LAMP BALLASTS 


BEACON RADIO LIMITED 


Corner Brown and Fitzroy Streets, Ponsonby, Auckland. P.O. Box 2757. Telephones 14-704, 26-390 
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CONSTRUCTION OF THE RECEIVER 
(Continued) 


In last month’s instalment, we gave working drawings 
for the chassis used for the receiver and modulator cir- 
cuits, together with a photograph of the completed front 
panel. The two photographs printed here show the 
above-chassis view and a view of the underneath. Both 
these have been taken at the stage where the receiver 
proper is completely wired up, but not the audio circuits 
for the receiver and modulator sections. This was done 
purposely, so as to make the photographs clearer. Look- 
ing at the top-chassis view, taken from the back, we see 
on the left-hand side of the chassis (the right-hand side 
of the photograph) the ganged tuning condensers, with 
the R.F. valves in a row beside them. At the back of 
the chassis, right next to the rear section of the gang, 
is the Philips EF92 R.F. amplifier socket. Behind that, 
in the photograph, is the Rimlock socket for the ECH41 
cscillator-mixer valve. Behind this again can be seen 
the first IF. transformer, which is a Philips miniature 
Ferroxcube-cored unit. Behind this again, and between 
the front gang section and the Phone/C.W. switch, is 
the socket for the EF92 I.F. amplifier valve. Then, sand- 
wiched in between the two leaf switches, is the second 
LF. transformer, of the same type as the first. The 
FEB91 second detector and A.V.C. valve is the one whose 
socket is in the front right-hand corner of the chassis. 


In the under-chassis view, it can be seen that a baffle- 
shield runs on a 45-degree slant from about the centre 
of the front edge of the chassis to the wave-change 
switch, where there is a bend in the shield, and it then 
runs parallel to the front and back edges of the chassis. 
This baffle shield crosses the socket of the R.F. valve, 
which is seen near the extreme front end of the shield, 
so as to separate the input and output circuits. The 
shield encloses the aerial coil and all its associated com- 
ponents, isolating them from the plate pin of the R.F. 
valve and from all the grid-circuit components of the 
mixer stage. 


The aerial coil can be seen in the front left-hand 


corner of the chassis in the underneath photograph. Be- 
hind it, on the other side of the baffle shield, is the R.F. 
coil. Both these coils are mounted vertically, with the 
80-metre windings farthest from the chassis—i.e., nearest 
the viewer. The wafer carrying Si. and Sw is the one 
at the extreme end of the switch, and is inside the 
shielded compartment. The second wafer, carrying Sie 
and Sia is just behind the baffle shield, while the re- 
maining wafer, with Sie and Sir, is the one mounted 
close up to the front end of the switch. Ci, Cs, and Ce, 
the Philips trimmers associated with the aerial coil, can 
be seen inside the shielded compartment. The one nearest 
the R.F. valve socket is Gi, the one next to the coil 


Above: Top-chassis view; and, on the opposite 
page, under chassis view of the receiver. The 


lay-cut of the main components 1s described in 
detail in the text. 


is'Cs, while the one in between the other two is Cs. Then, 
behind the baffle shield in the photograph are the three 
trimmers, Cio, Cis, and Cu. The latter is the one nearest 
the R.F. coil, while the one nearest the condenser marked 
“DUCON” is Cis, and the remaining one is oC he 
trimmer nearest the front of the chassis is Cis, the series 
trimmer on the oscillator circuit. Cz and Cs are the 
two trimmers that can be seen mounted on the front 
gang section in the above-chassis view. The coil placed 
horizontally is the oscillator coil, and its leads can be 
seen going to the switch wafer nearest the front of the 
chassis. 

The potentiometer next to the wave-change switch is 
the manual R.F. gain control, Re». Next to it is the 
headphone jack, and to the right again is the B.F.O. 
pitch control condenser. 

Of the three unwired sockets seen in the underneath 
view, the one nearest the front of the chassis is that for 
the B.F.O. valve, the middle one is ECC91, and the 
back one is for the modulator valve, the EL41. The bare 
space in the chassis is where the modulation choke will 
gO. 
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THE MAIN TUNING GANG. 


For the main tuning gang condenser, it was not pos- 
sible to get a three-gang of the right physical and elec- 
trical size. However, the midget Polar tuning condensers 
that can be obtained in singles and two-gangs are made 
up into a three-gang, as the photograph shows. The dial 
is a small Eddystone, complete with planetary reduction 
drive, and is directly coupled to the shaft of the single 
condenser. This is used for the oscillator tuning, and is 
coupled with a flexible coupling to the two-gang unit. 
When purchasing these condensers, make sure that the 
single one has a shaft coming out at each end of the 
frame, otherwise it will not be possible to couple it up to 
the two-gang unit. 

The correct condensers to buy are those with close- 
spaced plates and having three stator and four rotor 
plates each. They are listed as having a capacity range 
from 5 to 25 wyuf., and the sections of the two-gang 
version are identical with the single condenser. Thus it 
is possible to gang them up witheut any difficulties with 
different minimum or maximum capacities. 


ADJUSTING THE TUNED CIRCUITS 
OF THE RECEIVER 


When the original model was made, great care was 


taken over the winding of the coils. It will have been - 


noticed that the aerial and R.F. coils have identical num- 
bers of turns. The coils were set up by duplicating the 
conditions it was expected to meet in the final set-up, 
and adjusting their inductance until the correct frequency 
ranges were covered exactly. With the 40-metre coils, it 
was found that absolutely no adjustment was required, 
since the slight change in inductance due to installing 
the coils in the chassis can easily be compensated by 
adjustment of the parallel and series trimmers. With the 
80-metre coils, too, very little difficulty was experienced. 
The escillator coils’ frequency ranges were exactly right, 
but it was found that a very slight increase was needed 
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in the inductance of the 80-metre 
aerial and R.F. coils. However, 
there is an easy solution to this 
problem which made it unneces- 
sary to take the coils out and re- 
wind them. This would have been 
a major undertaking, and it was 
felt that those duplicating the set 
could just as easily follow the ad- 
justing procedure worked out in 
the laboratory. Accordingly, the 
coils were not modified in any way, 
and the numbers of turns specified 
earlier in the article were adhered 
to. 

The first thing to do in getting 
the frequency ranges correct is to 

adjust the oscillator coils, since it 
is these that determine what range 
is covered by the receiver. After 
this has been done, the signal cir- 
cuits can be brought into line with 
the oscillator coils simply by peak- 
ing them for maximum output at 
both ends of the bands. 

There are two methods which 
can be used for adjusting the oscil- 
lator circuit. The first of these is 
to measure the oscillator frequency 
with a beat frequency meter. This 
is a useful method for use in the 
“ham!” shack, since almost every- 
one these days possesses a beat fre- 

quency meter of some sort. For the 80-metre oscillator 
circuit, with the I.F. at the usual figure of 455 kc/sec., 
the range covered by the oscillator coil must be 3955 to 
4415 kc/sec. if the band is to be just covered. If the 
eang is set to minimum capacity, and the frequency meter 
is set to the higher of these frequencies, all that is neces- 
sary is to adjust the trimmer C2» until the zero beat 
is heard. Then the gang is turned fully in, and the fre- 
quency meter is tuned until the beat is heard once more. 
lf the frequency is lower than 3955 kc/sec., all is well, 
as this means that the coverage of the circuit is sufficient. 
But if the minimum frequency is not low enough, it is an 
indication that the inductance of the coil is too high, and 
will have to be reduced. Seeing that the oscillator coil 
is mounted in the clear, it is not a difficult matter to 
take it out and take a turn off the 80-metre coil. It is 
then replaced and the measuring procedure is repeated. 
When the inductance is correct, the circuit can then be 
set up so that the required band is centred on the dial, 
with a slight overlap at each end. Thereafter the oscil- 
lator coil is not touched, all remaining adjustments being 
to the aerial and R.F. coils and their condensers, 


The alternative method of adjusting the oscillator cir- 
cuit is to use the beat frequency meter as a signal genera- 
tor, or to use an actual signal generator. First of all, 
the LF. stage is accurately aligned to 455 kc/sec., and 
next, the signal is fed directly to the grid of the mixer 
valve, with the R:F. stage unplugged. A signal is first 
fed in on 3960 kc/sec., and, with the gang set at mini- 
mum, the trimmer Cz is used to tune in the signal. 
Then the gang is turned fully in, and the signal genera- 
tor is re-tuned until the signal is picked up once more. 
Ii it is 3500 kc/sec. or slightly lower, no adjustment 
to the oscillator coil is needed, but, if it is higher than 
3500, it wil be necessary to reduce the oscillator coil’s 
inductance, as before. 


(Continued on page 42.) 
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AUDIO EQIUPMENT AND DESIGN 


Abstract: Service 


The article deals with binaural radio broadcasting, its history, 
and the present growing interest. It had*been shown that sur- 
prising benefits can be achieved by transmitting two channels 
—AM for one channel and FM for the other, but FM offers 
the logical medium. Binaural radio sound reproduction pro- 
vides Nature’s two-ear listening facility, and when stereo- 
television with binaural sound becomes available, fatigue will 
“be greatly reduced and the effects enhanced. 

—Audio Engineering (U.S.A.), Jan., 1953, p. 14. 


Refers to what is known as the R-J speaker enclosure; ihe 
article deals firstly with the flat baffle, the open-back box, the 
closed box, horns, bass reflex, and then the R-j enclosure. 
The various responses of these are discussed. In pursuing the 
design of a small enclosure, an adaption of the Helmholtz 
resonator was decided upon. Such resonators are characterized 
by high Q, and the R-J design’ effects the control of Q ‘o 
give a small but effective enclosure. 

3 —TIbid., p. 19. 


A zero impedance output stage: a series R-C circuit shunts 
the primary of the output transformer so that the output tube 
works into almost unity power factor load. This minimizes 
harmonic distortion and phase shift. A positive feedback con- 
trol is adjusted so that the output tube presents zero impedance 
to its plate load. The circuitry and methods of adjustment are 
given, and the results are cai to be particularly good. 
—lIbid., p. 21. 


Binaural or ne The author clarifies the meanings ‘of 
the two words which have been used to describe the innovation, 
A distinction is made between the two systems. The first term 
means two-eared, which gives discrimination against unwanted 
sounds and gives the faculty of sound location; the second 
term means three-dimensional sound. The possibilities of these 
systems is explored and also of the mixed system “hbistereo- 
nauralphonic,”’ wbieh certainly sounds complicated. 

cipiae Perea. 


ELECTRONIC DEVICES 


The scanning electron microscope: the instrument was first 
proposed by Knoll in 1935; the electron spot is moved over the 
specimen and the intensity of the beam leaving the specimen 
is recorded. In later instruments, electron multipliers are used 
for the intensification .of the electronic. streams. As Bee speci- 
men is scanned by the beam, there is no need for “to be 
unduly thin, and the scanning microscope lends ede to the 
examination of metal surfaces. 


-—Electronic Engineering (Eng.), Feb., 1953, p. 46. 


A further article on the electron microscope—this in relation 
to a monitor for the power supply. The performance of the 
instrument depends largely upon the stability of the power 
supplies for the various lenses. The monitor can be switched 
from circuit to circuit, and comprises a balanced amplifier 
which maintains the instrument at a high level of operating 


perfection. 
—Eletronics (U.S.A.), Jan., 1953, p. 124. 


Ultrasonic drivers on soldering irons and solder pots produce 
a cavitation action that removes oxide film from aluminium, 
giving simultaneous cleaning and tinning without flux. Mag- 
netostriction units provide convenient sources of.power and 
enable robust assemblies to be built. A laminated element is 
excited at a half-wavelength resonance, and bécomes self-driven 
by virtue of a pick-up coil at one end, so the device works 
rather like a buzzer with an amplifier to supply the power. 
—lIbid., Dec.,- 1952, p. 103. 


The exacting requirements of electrocardiography have led io 
the development of D.C. amplifiers of outstanding’ sensitivity 
and stability. The design is given for .an amplifier for pH 
measurements. The principle upon which .such an. amplifier 
works is explained and the modern refinements -of the instru- 
ment given, with the design mathematics. 

—Electronic Engineering (Eng.), Feb., 1953, p. 74. 


INSTRUMENTS AND TEST GEAR 


How to use the modulated oscillator for lining up the set. 
This is written for the beginner who wishes to know. the pro- 
cedure. A note is given on the use of an ordinary meter as 
an output meter, which is most desirable, although not always 
available. The article explains where to start and the lining up 
of the R.F. and local oscillator units. 

—Radio and Hobbies (Aust.), March, 1953, p. 91. 


The design is given of a differential transformer gauge capable 
of giving a full- scale deflection for displacements of 0.0001 in. 
The gauge is a device wherein the movement of a coil or 


armature increases the electromagnetic coupling between two . 


coils at the expense of two others. The primary coil is supplied 
with alternating current and very small movements of the 


armature .upset the balance, so that very small movements can 
be detected. A full description is given with the circuitry of 
the amplifier. 


—Electronic Engineering (Eng.), Feb., 1953, p. 66. 


MATERIALS, VALVES, AND SUBSIDIARY 


TECHNIQUES 
The paper describes a theoretical and experimental investigation 
of a special form of klystron which seems to have many im- 
portant uses as a frequency modulated oscillator. Basically, 
it is a single-cavity, two-gap klystron with a floating drift 


“tube between two gaps. By applying a separate voltage to the 


floating drift tube it is possible to produce frequency modula- 
tion by varying the transit angle. 
—Proceedings of the I.R.E. (U.S.A.), Jan., 1953, p. 25. 


The general transistor properties of small sizé and weight, low 
power and voltage suggest extensive application of transistors 
to pulse or switching systems or computers, etc. It is possible 
to devise simple regenerative circuits which perform waveform 
generation, level restoration, delay, storage, and counting. The 
properties and limitations of transistors are discussed. 

—Bell System Technical Journal (U.S.A.), Nov., 1952, 

p. 1207. 


Microstrip is a new system of microwave circuitry which has 
heen developed by Federal. Telecommunication Laboratories. 
The new system features the use of thin sheets of fibreglass 
reinforced low-loss plastic with a continuous film of copper 
laminated to one side. Appropriate ‘parts of a similar film on 
the other side are removed to leave a design giving the desired 
characteristics. The benefits include disposing of heavy and 
bulky ‘‘plumbing’”’ for microwave conduction waveguide joints, 
etc., and the resulting apparatus is very light and compact. 
—Electrical Communication (U.S.A.), Dec., 1952, p. 251. 


Most experimenters are familiar with the “breadboard” for 
setting up electronic apparatus. Ideas are given for inset panels 
sliding into a frame, the panels have holes for the individual 
sockets and larger. components, and can be arranged in any 
desired order between permanent ground and plate voltage 
busbars. With a good stock of insert panels, complete circuits 
can be produced directly without laying out and drilling holes 
in the chassis. ; 
—Electronics (U.S.A.), Jan., 1953, p. 126. 


MATHEMATICS 


One of the well-known uses of the grid-dip meter is as a 
calibrated. source: of R.F..in the: resonant, circuit method of 
measuring inductance and capacitance. If the capacitance of a 
condenser is accurately known, the inductance of a coil con- 
nected to it can be determined. It is possible to get accurate 
IL and C standards for a matter of pennies. By a proper choice 
of standards, a range of L and C measurements can be made 


which will be all the amateur will require. Charts are given 
for easy computation from the apparatus. 


QST (U.S.A.), Jan., 1953, p. 48. 


The effects of radiation on resonant lines: two-wire transmis- 
sion line calculations are made considerably more accurate: by 
including the. effect of line radiation. Problems are solved 
using graphs of theoretically-derived equations that have been 
verified experimentally. 

—Electronics°(U.S.A.), Jan., 1953, p, 133. 


When-a pulse or other signal is applied to a filter with limited 
bandwidth, the output is a distorted version of the input he- 
cause some of the signal frequency components of the signal 
are attenuated: A bandwidth nomograph is given for pulse 
filter networks, which gives minimum bandwidth .required for 
adequate transmission of a periodic rectangular pulse. 
—Ibid., Dec., 1952, p. 142. 


PROPAGATION 


The article: deals ‘with He Pound-stabilized oscillators and 
their: -use in the measurement of the spatial variations of 
refractive index in the atmosphere. It has been shown that 
neighbouring pockets of air of about one litre can, under dis- 
turbed conditions, have ‘widely differing indexes. The erratic 
variations resulting from air passing over a dish of water reveal 
one way in which pockets of different water vapour content 
can be formed. 

Proceedings of the I.E.E, (Eng.), Part III, Jan., 1953, 

p- 19. 


‘RECEIVERS 


Noise performance in V.H.F. receivers: most modern receivers 
have sufficient -gain- for their performance to be limited by 
noise. The major causes of noise are: atmospheric noise due 
to lightning discharges, cosmic noise due to solar bodies, 
man-made noise from electrical equipment, and thermal- noise 
in the. aerial and receiver input circuits. At frequencies in the 


(Concluded on Page 48.) 
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TUBE DATA: EC80, U.H.F. Triode for Grounded-Grid Circuits 


The EC80 is an indirectly-heated triode designed for 
use at ultra high frequencies. As an amplifier the tube 
can be used up to 500 mc/sec. The amplification factor 
and the mutual conductance are high («4 = 80 and 
S = 12 mA/V), while the noise of the tube is very 
small. (Noise figure about 8 db. at 300 mc/sec. with a 
bandwidth of 4.5 mc/sec.) These properties make the 
EC80 suitable for a number of applications on deci- 
metric waves, for example in Business or Citizens Radio, 
radio links, measuring equipment, etc., etc. Due to its 
high mutual conductance and low noise the EC80 will 
also be of great use in a number of applications at lower 
frequencies. We mention, for instance, broad-band ampli- 
fiers, I.F. stages following a crystal mixing stage, etc. 
The EC80 is especially intended for use as an amplifier 
and mixer in grounded-grid circuits. In these circuits the 
grid, instead of the cathode, is the common electrode of 
the input and output circuits. In Fig. 1 the basic dia- 
gram of a grounded-grid amplifier is shown; in such a 
circuit an appropriately constructed grid will act as a 
screen between anode and cathode, making a separate 
screen grid superfluous. In spite of the ultra high fre- 


‘i 59755 


Triede in grounded-grid circuit. The D.C. sources 
have been omitted. 


Fig. 1. 


quencies it will therefore be possible to use two triodes, 
instead of pentodes, in these circuits with good results. 

Owing to the absence of the so-called partition noise, 
inherent in a pentode, the total noise of a triode is 
smaller than that of a pentode. This explains the fav- 
ourable behaviour of the triode EC80 in grounded-grid 
circuits with respect to noise. 


In order to reduce the effects of troublesome capaci- 
tances, self-inductances, and resistances, the measures 
described in the introduction have been taken. In this 
connection special attention may be drawn to the self- 
inductance of the grid lead. This lead being common 
to both the input and the output circuits, self-inductance 
will show a tendency to cause instability. In the case 
of the EC80 this has been avoided by connecting the 
grid to four pins in parallel. If the corresponding socket 
contacts are connected to earth the self-inductance of 
the grid lead and the tendency to instability will be 
reduced to a minimum. 


Whereas the gain of a tube at lower frequencies is 
only slightly influenced by the input and output imped- 
ances of the tube, this is no longer the case on deci- 
metric waves. Due to the influence of transit-time effects, 
resistance and self-inductance of the connecting leads, 
etc., these impedances are diminished in such a way that 
their influence on the gain becomes very great, and as 
a result, the control of amplifying tubes will require 
power. Therefore, instead of speaking in terms of volt- 
age amplification, as normally is done at lower fre- 


max 22 


ax 7 
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Electrode arrangement, electrode connections and 
maximum dimensions in mm (Noval base). 


Fig, 2. 


quencies, we will have to take into consideration the 
power gain. The definition of this quantity 1s as fol- 
lows: : ‘ 

The power gain of an amplifier is the optimum ratio 
between the output power and the power available at the 
input. 
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Fig. 3.—Grid voltage-plate current curve of the 
EC80 for a plate voltage of 250v. 


As the power gain is dependent upon the width of 
the frequency band to be amplified, it is always neces- 
sary to mention the bandwidth of the amplifier. As a 
first approximation the product of power gain and 
bandwidth has a constant value, so that the gain at 
any bandwidth can be calculated if the gain at a certain 
bandwidth is known. 

The noise of a receiver or an amplifier is defined by 
the noise figure F, representing the noise-to-signal ratio 


29 


15 db 


appr. 


G 


4.5 


(bandwidth 


mc/sec. ) 


(bandwidth 4.5 mc/sec.) 
Limiting Values 


Noise figure at 300 mc/ 


Power gain at 300 mc/sec. 
sec. 


Operating Characteristics 
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signal are expressed as power, taken over the bandwidth 


of the amplifier, whilst the noise properties of the input 
power source are expressed in terms of a resistor at 


is available at the put. Here both the noise and the 
room temperature. 


at the output divided by the noise-to-signal ratio which 
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An accurate instrument 
for modern radio work | 


Wide Range 
SIGNAL — 
GENERATOR 


A Signal Generator of wide range and accuracy of perform- 
ance designed to cope with modern radio work. Turret coil 
switching provides six frequency ranges covering 50 kc/sec. to 


80 mc/sec. 


Switching is provided to enable modulated or unmodulated 
R.F. signals to be obtained, modulation being provided to a 
depth of 30 per cent. by a 400 c/sec. signal of good wave- 
form. Provision is made for the external modulation of the 
pure R.F. signal, and sockets are provided whereby a 400 
c/sec. signal is available via a variable potentiometer for L.F. 
test purposes. By 


There is a full range of AVO Testing Instruments for every 
radio need. 


For full details, get in touch with the nearest Branch of 


THE 


NATIONAL (Qi 


AND ENGINEERING COMPANY LIMITED 
Wellington — 


Auckland 


Hamilton Wanganui Hastings Invereargill 


) ELECTRICAL 


Christchurch Dunedin 


AVO 


accessories 


A comprehensive range of acces- 
sories for use with AVO Instru- 
ments is available, including:— 


AVO Voltage Multiplier 
AVO Shunts for D.C. current 


AVO Transformers for A.C. Cur- 
rent Measurements 


AVO Resistance Range Extension 
Units 


Filament Voltage Extension Unit 
(for AVO Valve Tester) 


Valve Base Adaptor for AVO Valve 
Tester) 
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The Greatest Name in Radio loday 


Grings You 


The Greatest Kadio Value Ever / 


FULL-SIZE CONSOLE RADIOGRAM 

3-SPEED GARRARD RC75 AUTOMATIC CHANGER 

PLAYS STANDARD OR MICRO-GROOVE RECORDS 

FULL 5-VALVE SUPERHET RADIO 

BEAUTIFULLY STYLED HONEY OR DARK OAK CABINET 
VY ‘EASY ACCESS’ PIANO HINGE LID 


(Slightly higher 
in South Island) 
Arrange your demonstration today! 

Model YRG Type PZ41 for A.C. Operation. 


SA Radio and) Telovisiow 


Look for the distinctive Pye trademark at better radio dealers 
everywhere, or for the name of your nearest Pye agent write to: 
Pye (New Zealand) Limited, P.O. Box 2839, Auckland. P38.24 
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The “R. and E.” Synch. Signal Generator—Part IV 


By W. D. FOSTER 


Part III of this series, in last month’s issue, described the circuits of the pulse 

generator for the line blanking pulses, and also the procedure for setting up the 

whole circuit as far as Vs, using the oscilloscope. In this issue, we go on to 

describe the delay circuit and pulse generator which makes the line synchronizing 
pulses. 


TIME DELAY FOR THE SYNCH. PULSES 


In Fig. 4 (c) we showed the output waveform of 
Vs», which, on the circuit diagram of Fig. 2 is labelled 
“Line Blanking Out.’ The pulse generator comprising 
Visa and Vs», it will be remembered, is triggered directly 
by the divider, V4, which provides the line-frequency 
square-wave from the master oscillator’s frequency of 
20,250 c/sec. Some readers might wonder why it is that 
we have called Vs; the generator of the line blanking 
pulses, rather than of the line synchronizing pulses. The 
answer to this question is to be found in the waveform 
diagram of Fig. 1. Here, a reference to the detailed struc- 
ture of the television waveform will show that in order 
for the receiver circuits to get ready for the line synch. 
pulse, the cathode ray tube is blanked out for about half 
a microsecond before the pulse occurs. Thus, the hori- 
zontal blanking pulse is not only longer in duration than 
the synch. pulse by some 6.5 usec., but also it starts 
0.5 usec before the synch. pulse. Therefore, if we make 
the start of the blanking pulse coincide (as we have done) 
with a fixed reference point in time, then steps must be 
taken to ensure that the line synch. pulse does not start 
until the statutory 0.5 usec. after this same reference 
point. For this reason, the start of the line blanking pulse 
is taken as the fixed reference point, and a circuit is 
introduced which delays the formation of the synch. pulse 
for the requisite small half-microsecond period. 


This function is performed by Ve and its associated 
circuit. V; and Vs form a further pulse generator, very 
similar to that of V:, but not quite, because it is triggered 
in the same way as Vs—that is, it has to be triggered 
by a negative voltage step, just as Vs has to be, and so 
the same diode triggering circuit is used as before. 


The delay valve, Ve, is nothing more than an amplifier 
stage, driven on the grid by the square-wave output of 
Vi. Since this output is a wave with a peak-to-peak am- 
plitude of about 60 volts, Ve is what is known in TV 
and radar circles as overdriven—that is to say, it is 
not a Class A amplifier, but has its grid driven beyond 
cut-off on the negative half-cycles of the input wave, 
and into grid current on the positive half-cycles. It has 
a large grid leak, of 500k., and a large input condenser 
of 0.02 uwf.—large, that is, in relation to the time of one 
cycle of the input waveform. As a result, the square- 
wave is faithfully reproduced at the upper end of the 
500k. grid leak resistor. If the 20k. resistor connected 
between this point and the grid of the valve were omitted, 
all that Vs would do would be to reverse the polarity of 
the input waveform. But, in practice, we have in the grid 
circuit what is known as an integrating circuit. Unfortu- 
nately, only half of this shows on the diagram, because 
the other half is inherent in the valve itself, in the shape 
of its input capacity. Thus, the circuit really consists 
of the 20k. resistor, together with a small condenser, 
connected from the grid pin to earth. This is the so-called 
integrating circuit, and its action is illustrated in Fig. 5. 

At (a) in this figure, we have the waveform at the 
plate of Va, and this drawing, too, can be taken to 


(a) 


Plate of 
V6 


Cathode of 


1 
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! ! 
1 

| ! 
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Fig. 4 


represent the waveform at the junction of the 500k. and 
the 50k. resistors in the grid circuit of Vs. At (b), 
however, is shown the waveform at the grid of Ve. It 
will be seen that the nice straight vertical jumps are 
no longer that way, but have become partially rounded 
off. The way in which this action takes place is as 
follows: The voltage at the grid attempts to rise as 
quickly as does the input waveform, but is unable to, 
because of the capacity from grid to earth. This capacity 
has to be charged up, through the 20k. resistor, before 
the grid can reach its most positive potential. It does 
so exponentially, and this accounts for the curved rise 
in voltage at the grid, where we can see that it is not 
until after an appreciable fraction of the cycle that the 
grid reaches its maximum positive potential. There it 
stays until the next negative voltage jump occurs. But 
this, too, cannot take place instantaneously, because this 
time the condenser formed by the input capacity of the 
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tube is charged, and the potential of the grid cannot fall 
to its lowest value any faster than the condenser can dis- 
charge itself. As a result, the negative jump is distorted, 
too, and the waveform degenerates into that of Fig. 5 (b). 
We cannot readily alter the input capacity of the valve, 
but we can easily control the value of the grid-stopper 
resistor. If we do this, we can make the rounding-off 
of the waveform more pronounced by increasing it, or 
less so by decreasing it. 


Now, when an overdriven amplifier is provided with 
a rounded waveform at the grid, we can say with 
reasonable accuracy that the voltage jumps which occur 
in the plate circuit coincide with the times at which the 
input waveform crosses the grid-base of the valve. Now, 
with a perfect square-wave, the jumps are instantaneous, 
and the waveform passes through cut-off and the grid- 
current point simultaneously. But in practice the jumps 
always take a certain small length of time, and the dura- 
tion of the voltage jumps in the plate circuit corresponds 
with the time taken by the input waveform to cross from 
‘cut-off to grid current. With fast waveforms such as 
we are interested in here, this time will be only a 
very small fraction of a microsecond. If, however, by 
the use of an integrating circuit such as we have just 
described, the input waveform is given a definite slope 
as it crosses the grid base of the valve, the voltage jumps 
in the plate circuit will take place a fraction of a micro- 
second after the corresponding jumps on the input wave- 
form to the integrating circuit. As a result of all this, 
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we can produce small delays in the time of occurrence 
of a voltage jump by purposely rounding off the input 
waveform and then squaring it up again by means of 
an overdriven amplifier, or “squaring stage’ as it is 
more often called. The more we round off the input 
waveform, the longer will be the delay. : 


This method is very simple and straightforward, and 
is very suitable in cases where very small delays are 
required. For larger delays, amounting to a large frac- 
tion of the time of one cycle, other methods have to 
be used. In Fig. 5 (c), we have drawn the plate current 
waveform of Ve, illustrating roughly how the jumps in 
plate current are delayed by the rounding-off of the grid 
voltage. This, of course, is the primary effect. The actual 
output of the valve consists of the plate voltage wave- 
form, which is the same as Fig. 5 (c), only inverted. 
This merely signifies that the overdriven amplifier stage, 
as well as producing the delay, causes the usual 180 deg. 
reversal of the input signal, whether we like it or not. 

Because of this, the square-wave output of Ve is both 
delayed by approximately 0.5 msec., and reversed in 
phase, compared with the original waveform at the plate 
of Va. The timing of the blanking pulse which is the 


_ output of Vs, it will be remembered, is tied to the posi- 


tive voltage jumps at the plate of Vs». For the synch. 
pulse that Vs is to produce, the essential timing jump is 
negative, on account of the phase reversal in Ve. Conse- 
quently, Vz is used to trigger Vs from the negative- 
going pips of the short CR circuit, just as was done 
in triggering Vs. The same 50 upf. and 20k. short CR 
circuit is used ahead of the diode as before, and trigger- 
ing takes place at the grid of Vs». The circuit of Vs is 
identical with that of Vs in every respect. Even the time 
constant of Ve» grid circuit is the same, but the reason 
is not far to seek. It will be remembered that the 
variable cathode resistor gives a very wide control over 
the time-duration of the output pulse from the flip-flop. 
Well, the only essential difference between the pulses 
used for line-blanking and line-synchronizing is that the 
former lasts for 16.5 usec., while the latter lasts for 
only 10 usec. This difference is negligible compared with 
the range of control provided by the variable cathode 
resistors, so that the same circuit values are quite satis- 
factory. 


NEXT CIRCUITS TO BE PROVIDED 


The eight valves so far used have produced two of the 
basic waveforms needed, The remaining ones are the 
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vertical blanking pulses and the vertical synchronizing 
pulse trains. The latter, consisting of a series of long 
pulses, at twice the line frequency, are responsible for 
a large proportion of the circuits in the completed signal 
generator, and account for the bulk of the complication. 
The production of the vertical blanking pulses is no dif- 
ferent in principle from that of the horizontal ones, and, 
indeed, we have already used all the types of individual 
circuit that will be required for making the frame blank- 
ing pulses. For example, it is true that we will need a 
string of frequency dividers, in order to derive the frame 
frequency of 50 c/sec. from the master oscillator fre- 
quency of 20,250 c/sec. But these dividers can all have 
exactly the same type of circuit as the divider of V,. The 
only thing that need be different is the time-constant of 
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the grid circuit. In each divider, whether it divides b« 
three or by five, this time-constant is adjusted until the 
correct number of triggering pulses is “skipped” during 
the unstable period after triggering has taken place. 
Altogether, there will be five divider stages, dividing 
respectively by 3, 3, 3, 3, and 5—a toal of 405 times, 
and equal to the number of lines per complete picture. 
Immediately following the dividers will come a further 
pulse generator, similar in all respects to Vs, but with a 
grid circuit time-constant long enough to make the 
positive-going output pulse last for the duration of 14 
lines, or approximately 1380 usec. 

For the rest of the functions, there will be needed 
another pulse, also at frame frequency, but with a dura- 
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tion of only four lines. This will be used as a keying 
waveform, and will be used to select eight of the 20,250 
c/sec. pulses that are used as the frame synch. pulse 
train. It is also used in mixing these with the line pulses 
in order to produce the composite synch. signal, contain- 
ing both line and frame synch. signals at once. This pulse 
(i.e., the frame-frequency pulse of four lines’ duration) 
can start at the same time as one of the line-blanking 
pulses, and also at the same time as each frame blanking 
pulse, so that it can be generated directly from the last 
frequency divider, which will have a voltage jump 
coinciding exactly in time with the line blanking pulses 
at the plate of Vo. 


Then we must have the pulses at twice line frequency, 
which are used for the frame pulse train. These will 
be made from the master oscillator directly, since its fre- 
quency is correct, but there will have to be a delay 
circuit, similar to that of Ve, interposed between the 
plate of V2 and the pulse generator. This is because the 
leading edges of the 20,250 c/sec. pulses are required to 
coincide with that of the line synch. pulses. The delay, 
therefore, will have to be exactly the same as is obtained 
with Vz. It can be seen, therefore, that, although the 
complete signal generator contains quite a large number 
of circuits, we have so designed it that the number of 
circuit types is very small. This has several desirable 
effects. In the first place, it makes the circuit operation 
easy to understand; by the same token, it makes it so 
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much the more straightforward to adjust. Then again, 
it enables very few tube types to be used, which isha 
useful thing whether or not the generator is put into 
everyday service. If it is, the range of spare valves it 
will be necessary to carry in stock will be quite small. 


The circuits so far described complete those needed 
in order to give the basic waveforms. For the rest, all 
we will have will be a few pulse-mixing circuits, so as 
to make the right composite waveforms from the indi- 
vidual ones. For example, the frame and line blanking 
pulses will be mixed and clipped in order to get rid of 
some of the small waveform irregularities which occur 
in the individual waveforms. We then have a composite 
blanking waveform, suitable for use in a camera, a mono- 
scope, or any other source of picture signals. Then there 
is the mixer circuit for forming the train of frame pulses, 
and that for mixing this, once made, with the line pulses, 


(To be continued.) 
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TV News of the World 


Closed Circuit Colour Television—U.S.A. 


It is expected that in six months closed circuit 
colour television clinics on cancer will be “fed” to 
19. cities by C.B.S. with the American Cancer Society 
underwriting the 250,000 dollar project designed to 
educate doctors in detecting and treating the disease. 
Officials hope to reach most of the 55,000 doctors 
(of the nation’s 157,000) located in the 19 cities. 


The project is under the direction of the C.B.S. 
laboratories. 


Television Set Using Transistors 

During November, 1952, R.C.A. demonstrated a 
complete experimental portable television receiver 
operating without any radio tubes. 


All the radio tubes’ functions were carried out by 
the use of 37 “transistors.” 


The television receiver was battery operated and 
about one-quarter of the weight and size of the ordi- 
nary home table model set. 


Dr. Engstrom, vice-president of the R.C.A. labora- 
tories division stated: ‘“‘We have seen more progress 
in four years of transistor development in the labora- 
tory than in twenty for the radio tube.” 
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Television Receiving Licences——Great Britain 
The number of television licences issued in Great 
Britain up to the end of July totalled 1,564,254. 


Television Set Sales—Canada 

The total number of television sets sold in Canada 
for the month of September, 1952, was 19,241 sets, 
with a retail value of 8,629,781 dollars. 


Sales for the nine months of 1952 totalled 70,209 
valued at 32,016,790 dollars. 


Television Sets Exported from the U.S.A. 
Television sets exported for the 30 weeks of 1952 
totalled 41,185 sets. 


The breakdown of.this export figure being as fol- 
lows: 22,742 to Cuba; 8,240 to Argentine; 5,545 to 
Brazil; 1,946 to Mexico; 18 to Italy. 


Radio sets exported during the same period totalled 
175,339 sets. 
Industrial Television—Commercial Model 

R.C.A. recently announced the release of its first 
commercial model of its industrial closed circuit tele- 
vision system, using the Vidicon tube. 

The camera uses only three tubes, including the 
Vidicon and the entire system, consisting of two 
units, uses 22 tubes. 
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THE EDITOR’S OPINION 


May, 1953 


A New Viscous-damped Pick-up Arm 


It has for long been recognized by prcfessional men 
that in the reproduction of gramophone records the use 
of a good pick-up head is by no means the whole story 
where excellence of the results is all-important. In fact, 
a head is often completely spoiled by mounting it on a 
poor arm, since the arm can make or mar the results 
obtained. Accordingly, it is very pleasing to find a New 
Zealand firm producing a pick-up arm built to the 
highest standards of design and manufacture, and worthy 
of the best reproducing heads. This is the viscous- 
damped arm produced by Telecommunications Ltd., of 
27 Lower Tory Street, Wellington. It is of such novel 
design, and is so effective in achieving what it sets out 
to do, that a description of it will not fail to interest 
a great many of our readers. 


DAMPING APPLIED TO PICK-UP ARMS 


Practically all arms to be found do not employ any 
sort of damping of their movement. They are designed to 
pivot as freely as possible in both vertical and horizontal 
planes, on the principle that there must be no constraint 
at all placed on the movement of the head as a whole. 
But the output of the head depends on movement of 
the stylus and its associated parts relative to the rest 
of the head, so that, in a freely-mounted arm, it is only 
the latter’s inertia which prevents the whole arm from 
vibrating in response to the modulation of the record’s 
grooves. Unfortunately, however, any arm has a number 
of frequencies at which a natural vibration occurs, and 
should one of these resonant frequencies come within the 
audio range, the resonance will overcome the inertia ot 
the arm, which will vibrate strongly at that frequency. 
This has a profound effect on the reproduction, since arm 
resonances increase the electrical output at their own 
frequencies and at frequencies considerably removed from 
these. It is natural, then, that pick-up designers go to 
considerable lengths to ensure that arm resonances are 
either very small or else occur at such low frequencies 
that they have no effect on the electrical output of the 
head. In order for this last condition to be met, the 
main resonance of the arm should occur considerably 
lower than 20 c/sec., and this is a very difficult condition 
to meet in practice. 


Even when such a specification is met, however, a 
freely-pivoted arm has certain disadvantages. It can be 
dropped accidentally on the turntable, with disastrous 
results to both pick-up head and record! The introduction 
of mechanical or other damping into the up-and-down 
movement of the head can remove this danger altogether, 
and, at the same time, it can remove altogether the main 
arm resonance, with exceedingly beneficial effects on 
both reproduction and record wear. Unfortunately, a 
freely-moving mechanical system which is heavily 
damped is a very difficult thing to design in the ordinary 
way, for a variety of reasons. The “Teleco” pick-up 
arm solves the problem in a very simple and elegant 
manner. Basically, it consists of a fairly conventional 
arm, mounted in a quite unusual way. Instead of having 
plain or ball-bearings at right-angles, in order to provide 
for the movement of the head in any direction, the 
suspension consists of a needle-point sitting in a conical 
depression in a fixed post, much after the manner of 
a bearing at one end of the shaft of a gear-wheel in a 
watch or clock. In order that this single pivot will 


support the arm without the possibility of its falling off 
the post, the centre of gravity of the whole arm is 
arranged to be lower than the pivot point. It is then 
possible to balance the arm so that it rests in a perfectly 
horizontal position. 


On its own, this system would represent the ultimate in 
freely-pivoted arms, but would be quite unusable, since 
a light touch would be sufficient to knock the arm from 
its supporting post. This is where the viscous damping 
comes in. Attached to the supporting post is a metal cup, 
hemispherical in shape, while attached to the arm is 
a metal part, almost hemispherical in shape, which, when 
the arm is in position, almost—but not quite—touches 
the cup. The space between the ball and cup is filled 


with a special grease of exceedingly high viscosity, and 
it is this alone which provides the damping and which _ 
prevents the arm and supporting post from coming apart. 
In case this should sound like a tall story, it should 
be pointed out that the grease used has a much greater 
viscosity than even the heaviest lubricating grease. In- 
deed, so sticky is it, that when the damping is adjusted 
to be a maximum, and the arm is held as high as it 
will go, and then dropped, the pick-up head takes about 
nine seconds to fall to the surface of the record! It can 
thus be seen that there is not the slightest possibility of 
damaging either the stylus or the record should the 
pick-up be released accidentally. On the upper surface 
of the arm is a screw adjustment which enables the 
distance between the cup and ball to be varied, so that 
the degree of damping actually used is under the control 
of the operator. 


FURTHER ADVANTAGES OF VISCOUS 
DAMPING 


It might be thought that material like the viscous 
grease would prevent the pick-up from moving freely 
across the record in response to the travel of the groove, 
but this is not so. With this sort of damping, the counter- 
force exerted by the viscous material is proportional to 
the speed with which the arm is moved. When in use, 
the rate of movement across the record is so small that 
the retarding force exerted by the damping material is 
virtually zero, so that, for movement in this direction, 
the effect is just as if the grease were not there, and 
there is no side drag at all on the stylus. 


Unfortunately, however, not all gramophone records 
are perfect, and a pick-up is often faced with the problem 
of playing a record which is warped or which has a 
spindle-hole slightly off-centre. Under these conditions, 
forces are applied to the stylus which tend to cause it 
to ride upwards, and leave the groove. These movements 
are very much more rapid than the normal movements 
of the head, so that when a warped record is being 
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played the damping effect of the grease once more comes 
into play and exerts a counter-force which prevents the 
stylus from leaving the groove. It is no exaggeration 
to say that a viscous-damped arm can play perfectly 
through records that are so warped that no other type of 
arm will alow the pick-up to stay in the groove. 


THE ARM ITSELF 


The photograph opposite gives some idea of the con- 
struction of the “Teleco” arm. It is a transcription arm, 
measuring 1liin. from pivot to stylus point, and with 
the last few inches offset at the proper angle to reduce 
the tracking error to very small proportions. The counter- 
balance weight extends 3in. behind the pivot, so that 
a space approximately 14 in. from the centre of the turn- 
table is needed in which to mount the arm. 


At the moment it is available only for use with G.E. 
variable reluctance heads, and is supplied complete with 
two slides, which have the heads screwed to them, and 
which make the heads into plug-in units, one for 78 
records and the other for microgroove ones. There are 
special weights supplied as part of the slides, so that 
the weight on the stylus point shall be 19 grammes 
for the 78 head and 5 grammes for the L/P one. The 
heavy cast base is provided with three hollow adjusting 
screws which enable the position of the arm to be ad- 
justed for both height above the motor-board and for 
levelling. The mounting screws or bolts pass through 
these screws. The arms are supplied without the damp- 
ing medium, which is provided in a metal tube, and 
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must be inserted by the user on installation. The reason 
for this is that if the arms were packed with the damp- 
ing grease in position, it could slowly leak away if the 
arm were not standing upright. However, when the arm 
is in use, there is no possibility of loss of the damping 
material. 


Needless to say, the unit will not be exactly inexpen- 
sive, but when it is considered that it is probably as good 
an arm as could be purchased anywhere in the world, 
the matter of price can hardly be regarded as a major 
consideration. The cost of L/P records being what it is, 
it would not take many damaged records to make up 
the arm’s initial cost. For those who want the absolute 
best in their reproducing equipment, this arm will un- 
doubtedly be a “must.” 
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TRADE WINDS 


A recent visitor to our shores—albeit only a fleeting 
one—is Mr. G. J. Jenneskens, the director of the Elec- 
tronic Division of the wide-flung Philips “common- 
wealth.” Although he was in Wellington only two days 
and in Auckland one, he left behind him a few thoughts 
of a most refreshing nature. His dynamic personality, 
his great frankness, and, above all, his utter conviction of 
the vast future of the electronic art, left a very strong 
impression on those who were privileged to meet him. 


Mr. Jenneskens was particularly interesting when he 
touched on the probable effects on electronic develop- 
ments of the new so-called black ceramics (ferroxcube 
and ferroxdure), transistors, and printed circuitry. He be- 
lieves that these recent developments are the forerunner 
of new electronic conceptions which necessitate a new 
technical approach to many problems at present incom- 
pletely solved by vacuum tube technique. His comments 
on the present stage of development of transistors, of 
the great difficulties associated with their mass produc- 
tion, and the enormous research effort going into the 
problems and applications they create were very interest- 
ing indeed. But more surprising still were his comments 
on the philosophy of the Philips research laboratories 
throughout the world. It is only such large firms as 
Philips that can support the enormous research enter- 
prises which give us all the electronic tools of today and 
tomorrow. That being the case, says Mr. Jenneskens, 
it becomes an obligation and the duty of such powerful 
research organizations to make available to everyone 
concerned the fullest amount of technical information, and 
to do so unreservedly and quickly. He believes that by 
doing this and in instituting electronic application labor- 
atories for the benefit of all, the whole industry must 
gain, and that by helping the weak to become strong 
and the strong stronger the electronic art must become 
immeasurably larger. He expressed pleased surprise to 
find so much electronic activity already apparent in the 
New Zealand radio industry, but, even so, he felt we 
could do a lot more to expand our capacity to undertake 
more of it, both in quantity and complexity. It needs 
highly trained and skilled personnel, said Mr. Jenneskens, 
and we should see to it that we get them and keep them. 

He does not see any good reason why this country 
should not have television—in fact, it is a must if only as 
a stepping-stone for the training of engineers and tech- 
nicians for the greater electronic problems of the future. 
Nowadays, no country is any stronger than its electronic 
capacity will allow it to be, is his firm conviction. 


We ail have a high regard for the type and quantity 
of technical information so freely made available to us 
by the local Philips organization, but Mr. Jenneskens 
made us smile when he considered that at present it was 
only a small trickle of what we could expect in the years 
to come. 


He has obviously left some headaches for our local 
Philips friends. 
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“G.E.C. Telecommunications,’’ November, 1952: British 
General Electric Co. Ltd. 

“Enterprise,” No. 23, March, 1953: Cory-Wright & 
Salmon Ltd., Wellington. 

“A .P.A.E. Journal,’ Vol. 4, No. 2, February, 1953: 
Association of Public Address Engineers, England. 


“Machinery Lloyd,” Vol. XXV, No. 3, January, 1953. 


January and February, 1953, Bulletins of the Centre de 
Documentacion Cientificia y Tecnica, Mexico. 


“Principles of Television Servicing”: Carter V. Rabinoff 
and Magdalena E. Walbrecht: (McGraw Hill Book 
Publishing Co. Ltd., London.) 

“Principles of Radar”: J. Francis Reintjes and Godfrey 
T. Coate: 3rd edition. (McGraw Hill Book Publish- 
ing Co., London.) 

“Electronic Measurements,” 2nd edition: Terman and 
Pettit. (McGraw Hill Book Publishing Co. Ltd., 
’ London.) 

“Electronic Measuring,” Vol. 3, No. 9: Philips Electrical 
Industries of N.Z. Ltd. 

“Electronic Application Bulletin,’ Vol. 13, No. 8/9, Aug.- 
“~Sept., 1952: N. V. Philips Gloeilampenfabrieken, 
Eindhoven, The Netherlands. (Philips Electrical In- 
dustries of N.Z. Ltd.) 


Missing and Stolen Radios 


Criminal Investigation Branch, Wellington 


Antone cream plastic portable, Serial No. 3182. 


Size 12in. x 8in. x 6in. Plastic carrying handle on 
top; speaker grating above two brown plastic tuning 
knobs in front. Pind? 

Unidyne Model 556A broadcast, Serial No. C5264. 
Oval head, radiator type grille of silver cast metal, 
7% in, base. 

Earphones, usual type, unknown make, double steel 
head-band, two-prong jack on cotton covered tele- 
phone cable. 

Hunt Condenser Checker (or capacitor) 8in. x 
10 in. x 6in. in black box with dial in centre. 
Police Station, Lower Hutt . 

Ultimate portable 6-valve radio, Serial No. 128398. 
Criminal Investigation Branch, Christchurch 

Pilot 4-valve mantel model, dual-wave radio, Serial 
No, 93261, Brown stained wooden case, 20 in, x 10 in, 


WE ALWAYS 
RECOMMEND THIS LAMP 


Because you can.rely on its quality 
and be sure it will give you ample 
light and reliable service. 


the RELIABLE lamp 


A PRODUCT OF THE STELLA LAMP CO. LTD,, LONDON, ENGLAND 


Distributed by: 


SWAN ELECTRIC 
COMPANY LIMITED 


Auckland 
Wellington 
Christchurch 
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Criminal Investigation Branch, Napier 

Ultimate battery-electric portable, Serial Nos. F.C. 
73614 and G.15251. Light brown plywood case 18 in. 
x 12in. x Q9in., carrying handle on top. 
covered with lighter brown material. 
Police Station, Waiuku 

Columbus Model 26, 5-valve Exeter, 
24205, stock No. 328. 


The following radios have been recovered: 
Pacemaker Serial No. 98571. 
Pacemaker portable, Serial No. 97932. 


Philips Experimenter 
(Continued from page 25.) 


Serial Nos. 


Haying adjusted the oscillator coil, the signal is fed 
directly to the grid of the R.F. amplifier tube, through 
a blocking condenser, so as not to short-circuit the 
A.V.C., and the gang is set to its highest frequency. The 
signal ‘generator is tuned until the signal is received, 
and the trimmer Cio is peaked for best response. If it is 
not possible to hit the maximum, the likelihood is that 
the coil inductance is not quite correct. If the coils have 
been wound exactly according to: specifications, it is not 
likely that the inductance is too high; rather will it be 
on the low side. In order to increase it, it is necessary to 
fit iron-dust slugs into the coil former. These slugs can 
be taken from old iron-cored coils or I.F. transformers. 
They are usually a little less than 4in. in diameter and 
a bit over this in length, In order to place them inside 
the much wider coil formers, they are wrapped with a 
piece of paper which has been folded into a strip con- 
taining several thicknesses, and about #in. by 13 in. long. 
This is folded across one end of the slug and up parallel 


Speaker ° 


with the sides. The whole thing is then slid into the 
open end of the former just far enough to give the 
required increase in inductance. It is then fixed in 
position by flowing some polystyrene dope over slug and 
paper, so that the dope, on setting, holds the slug and the 
paper together, and both to the inside of the coil former, 
With the inductance correctly adjusted, the trimmers 
C, and Cy should be approximately two-thirds of the 
way in when tuning the coil to the high-frequency end | 
of the band. If this adjustment is found, it will be found, ~ 
too, that at the low-frequency end the tuning is sO nearly 
correct as not to matter. The reason for this convenient 
behaviour: is that the band is such a narrow one that ~ 
three-point tracking is unnecessary. 

For adjusting the 40-metre coils, the oscillator range 
must be from 7455 to 7855 kc/sec, In this case, there is 
no need to adjust the inductance to the coils at all. 
The high-frequency end is set up with the parallel trim- 
mer, Css, after which the low-frequency end is set right’’ 
with the series trimmer, Cis. It may need a little juggling 
to achieve just the right coverage, but this is only a 
matter of successive adjustments of the high and low- 
frequency ends, making sure that only the trimmers men- 
tioned are touched at their respective ends of the range. 

The 40-metre signal circuits are adjusted in much the 
same way, with the parallel trimmers adjusted at the 
high-frequency end, and the series ones at the low- 
frequency end. When both ends are right, the frequencies 
in between will also be correct, automatically. 

The next and final instalment of this series will de- 
scribe the setting-up of the B.F.O. and modulation cir- 
cuits, and will have something to say’ about suitable 
power supply systems’ for the mobile station. Also, if 
space permits, we will give a few tips on mobile aerials. 

(To be concluded.) 


A PROBLEM SOLVED! 


It’s always a problem to obtain an all-wave coil unit 
together with matching dial and gang. Your worries are 


now over. We offer you the latest CAMBRIDGE All- 


wave Tuner Unit. This is a single assembly consisting of: 


® Coil banks wired and tested, tuning 3.5 to 


20 mes. and B/C band. 


@ R.F. and Mixer sockets mounted and wired. 
® Band and Gram Indicator. 


® Spin tuning and attractive three-colour dial 


assembly. 


@ All leads colour coded. 


Soundly designed, factory built, and with a 
really commercial appearance, the new Cam- 
bridge Tuner has everything. 


Complete unit (as illustrated) 
and circuit diagram, £11/10/- 


Cadmium-plated steel chassis to match, 23s. 
Trade inquiries invited Obiainable only from 


WEBB’S RADIOS LTD. 


11 WELLESLEY STREET E., AUCKLAND 


May, 1953. ~ 


The ability of Radiotron Valves to function at the high 
standard for which they are designed, is not left to chance— 
each minute part, each process in the assembly of Radiotrons 
is tested and checked to ensure that the finished product will 
stand up to the ultimate test of first-class performance. 


By the use of the DOUBLE HELICAL COIL 
HEATER, hum level is greatly reduced. This feature 
has made possible the design of amplifier valves of 
greatly increased sensitivity. 


The coil heater (shaded part) is designed so that 
the heater current flows in one circular direction to 
the top of the heater and in a reverse circular 
direction to the bottom, thus setting up opposing 
magnetic fields which effectively neutralize, each 
other 


fe ae ae Ee Though it adds to the complexity of manufacture, 
: LUMINIUM the double helical coil heater is incorporated in 
eigen OXIDE the design of all Radiotron high-gain tubes of the 
a INSULATION, 6.3 volt 0.3 ampere heater type intended for audio 


use. 


New Zealand Distributors: 


VALVES 


NATIONAL NEECD ELECTRICAL 


AND ENGINEERING COMPANY LIMITED 
Auckland Wellington Christchurch Dunedin 
Hamilton Wanganui Hastings Invercargill 


PaO Stands for 
“=? VERSATILITY 


We suppose it is natural, but when a radio man thinks of trans- 
formers (if he does at all), it is small-power supply and audio 
components that immediately spring to mind. Of course, we can 
and do make these, too, as our previous advertisements have 
shown, but it is UNUSUAL jobs which are meat and drink to us. 
With versatility as the keynote of our activities, the following list 
will prove that idle boasting is not one of our traits. These are not 
things we THINK we can do. They are just some of the jobs we 
have IN PROGRESS at present. 


* 30 k.y.a. 10 k.v. 3-Phase Transformers for high-powered 
Transmitters. 


* Toll-dialling Power Supplies for Telephone Exchanges. 
* Automatic Battery Chargers for Railway Signalling Equipment. 


* Automatic Emergency Lighting Equipment for Wellington’s 
largest hotel. 


* 24 kv. Transformers for research purposes. 
* 200 amp. Are Welders. 


* Magneto Armatures. 


With this list as a sample, you will realize that, whatever your job, 
it can safely be entrusted to 


TRANSFORMER CO. OF NEW ZEALAND LTD. 


Telephone 61-498 78 NELSON STREET, PETONE P.O. Box 175, Lower Hutt 


“SESE TESTED ELLIS TET TE DUE SED ELECT IT SE OE ETT L TIE TES ELIE LEELA DEE LS 
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Book Reviews 


Glectronic Measurements, by F. E. Terman, Sc.D., and 
J. M. Pettit, Ph.D. Publishers, the McGraw-Hill 
Publishing Co. Ltd., McGraw-Hill House, 95 Far- 
ringdon Street, London, E.C.4. 


This book is publicized as a second edition to Profes- 
sor Terman’s very well-known earlier volume, Measure- 
ments in Radio Engineering. In point of fact, it is an 
entirely new book, as befits a subject which has made 
such great advances since 1935, when the original volume 
was written. As the authors point out in their preface, 
many of the measurements and techniques described in 
the new book were either completely non-existent or 
were merely laboratory curiosities at that time. The book 
aims at providing a “comprehensive engineering discus- 
sion of the measuring problems commonly encountered 
by radio or electronic engineers,’ and can be said to 
succeed remarkably well. 


The chapters on radio frequency measurements have 
been brought up to date by inclusion of the techniques 
relating solely to ultra-high frequency and microwave 
work, and by the discussion of such things as standing- 
wave measurements at all frequencies, and the use of 
transmission-line charts. The material on amplifier meas- 
urements has been greatly increased in scope and now 
covers square-wave testing, measurement of transient 
response, and measurements on feedback amplifiers. Noise 
figure and its measurement is treated in some detail, 
as are modern methods of measuring harmonic and inter- 
modulation distortion in audio amplifiers. 


One of the most useful features of the original “Ter- 
man’s Measurements” was the manner in which the 
author described the basic principles and functions of the 
more complex electronic measuring instruments. This 
part of the work was presented in such a way that the 
engineer reading it could, if necessary, set to and design 
standard or special items of test equipment for himself. 
Not the least important result of this approach is that the 
reader is made very well aware not only of the possibili- 
ties of the different measuring equipment, but also of its 
limitations. It is pleasing to note that the same principle 
has been followed by the authors of the new volume. 


Where equipment has to be built specially for certain 
types of work, this book will give the reader an excel- 
lent appreciation of just what he is up against, and of 
what order of accuracy he can expect from alternative 
methods, not to mention such eminently practical facts 
as the relative difficulties to be met and the speeds with 
which measurements may be taken by the different 
methods that may be available. 


It should be emphasized that the book is first and fore- 
most a practical one. Theoretical discussion is strictly 
limited to such as may be needed by the reader for an 
understanding of the various measurements described, as, 
too, are the mathematics, if such they can be called. 
No space is wasted on derivations, and all formulae 
included are those needed in the working out of results. 
As was the original volume in its day, this one is an 
exceedingly valuable compendium of all the measure- 
ments likely to be needed by radio or electronic engi- 
neers, whatever their particular phase of this now ex- 
ceedingly wide subject. The writer of this review is 
only sorry that about 18 months ago he purchased a 
copy of the old “Measurements,” which can now be 
expected to repose unused while “Electronic Measure- 
ments” becomes: dog-eared with use. 
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The publishers have done their usual excellent job of 
production. The book, though large and heavy, can be 
expected to stand up to the large amount of use it will 
undoubtedly get, while the typography and diagrams are 
all that could be desired in clarity. 


Principles of Radar, by J. F. Reintjes and G. T. Coate. 
Publishers, the McGraw-Hill Publishing Co. Ltd., 
95 Farringdon Street, London, E.C.4. 


This is the third edition of a book originally written 
by a number of staff members of the famous Massachu- 
setts Institute of Technology, which did so much during 
the late war to bring America abreast of British radar 
development and then went on with original develop- 
ment and research work along parallel lines with the 
British. The first edition of this work was undertaken 
shortly after the institution at M.I.T. of the original 
Radar School in 1941, and was intended for use in the 
School. It was not until 1944 that it was first issued, 
as a classified document, to students at the school, and 
such was the speed of radar development at the time that 
a second edition was commenced immediately. The re- 
vision was not as complete as the original authors would 
have liked, because of the urgency of the job, so that 
the second edition, while containing the new material 
that was essential at the time, did not fulfil the authors’ 
ideas of what the work should be. The present third 
edition represents a complete revision of the first two, 
both with respect to order of presentation and. bringing 
the material up to date once more. 


Containing almost 1000 pages, the book is concerned 
with the basic principles of pulse radar, and is intended 


THE “TELECO” 


Viscous Damped 


PICK-UP ARM 


For a full technical description of this 
outstanding pick-up arm, please refer 
to the “‘Editor’s Opinion,” which will 
be found on page 38 of this issue. 


TELECOMMUNICATIONS 
LIMITED 


27 Lower Tory Street, Wellington 
PHONE 54-691 
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for those who are interested primarily in the basic con- 
cepts and techniques of radar. The authors assume that 
the reader has prior knowledge of the ordinary behaviour 
of valves, and of D.C. and A.C. theory, and a know- 
ledge of mathematics up to and including simple differen- 
tial and integral calculus. Even in the large number of 
pages available, it is clearly not possible for the authors 
to have treated any of the material in the great detail in 
which it is known by specialized workers in the many 
fields involved, but the matter is remarkably compre- 
hensive, and leaves out nothing that a radio engineer, 
concerned for the first time with modern radar, should 
know of, at least in principle. The chapters deal with 
fundamental. methods used in radar, timing circuits, 
modulators for radar transmitters, indicators, in their 
many manifestations, together with their circuitry, servo- 
mechanisms and data transmission systems, receivers and 
their circuits, transmission lines, antennas, waveguides, 
types of R.F. generators for the whole range of radar 
frequencies, and lastly with problems associated with 
radio propagation at these frequencies. As a compre- 
hensive introduction to one of the latest branches of 
electronic application, the book could hardly be bettered, 


When theres @ better switch 


ARCOLECTRIC will make it 


New Zealand Agents 


REEN & COOPER LTD. WELLINGTON. 
G 


May, 1953 


and we have no doubt that it will be a valuable addition 
to the literature. 


ERRATA 

With due apologies for any inconvenience that may 
have been caused readers, we must correct several errors 
that have taken place in recent circuit diagrams. The 
corrections are as follows :— 

December, 1952: 

“A .General Purpose Pre-amplifier for Low-Level 
Pick-ups.”-—In the circuit diagram on page 5 of the 
above issue, the plate load resistor of the first EF40 
stage is shown as 25k; this should be 250k. 

February, 1953: 

“A Wide-band Electronic Switch.”—In this circuit, 
the screen resistors of Vi and V2 were inadvertently 
omitted. Each valve should have a screen resistor of 
50k. These resistors are connected at one end to the 
screen pin of their respective valves, and the free ends 
are each connected to the ends of a 50k. potentiometer, 
the moving arm of which is in turn connected to H.T. 
The H.T. feed to the screens is then through the moving 
contact of the potentiometer, through each side of this 
to the upper ends of the screen resistors, and through 
the resistors to the screen pins. 

March, 1953: 

“A Linear Saw-tooth Generator Using Only Two 
Valves.’—From the switch arm selecting the condensers 
labelled Ci, there should be connected a 100k. resistor in 
series with a 500k. variable resistor. The other end of 
this combination should be connected to the cathode of 
the ECC33. The variable resistor forms the fine fre- 
quency control. 


“PANAMA” Electric Jugs 


“Panama” products. 


Elegance of design and skilled craftsmanship have been com- 
bined to create this new release in the long line of quality 


% Constructed of heavy gauge chromium plated copper. 


Fitted with plastic base and handle to provide maximum 


insulation against heat. 


splashing whilst boiling. 


* 
tc Specially designed lid which eliminates bubbling and 
* 


Element guaranteed for two years. 


Distributed by: 


CORY-WRIGHT & SALMON LTD. 


AUCKLAND 


WELLINGTON 


DUNEDIN 
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~NEW PRODUCTS 


ULTIMATE RADIATOR SAFETY GUARD 


The safety guard illustrated here is a new develop- 
ment constructed of steel and heavily electroplated. The 
guard has been produced in reply to requests that manu- 
facturers of radiators produce something to prevent some 
of the disastrous accidents which have occurred by 
clothing being ignited by electric fires. 


The “Ultimate” safety guard is easily clipped on any 
“Ultimate” EAA, EAB, 301, or 302 radiator and may 
be purchased as a separate item. “Ultimate’ EAA and 
EAB radiators may be purchased with the usual type of 
guard or with this new safety guard if required. The 
manufacturers of “Ultimate” radiators suggest that all 
dealers keep a supply of these safety guards in stock 
because they are invaluable to the person who requires 
protection for kiddies and who desires to prevent acci- 
dental fires and nasty burns. The safety guard retails 
at 11s. 6d. and is available now. 


A NEW APPRENTICESHIP ORDER FOR 
. THE RADIO INDUSTRY 
By N. SOUPER 


A new Apprenticeship Order for the radio industry 
came into force on Ist April, 1953. The new Order 
differs from the old ene in that it provides for appren- 
tices in factories. There are now two classifications for 
apprentices, radio servicing and radio engineering. 


“= The Electricians’ Board, after receiving representations 
‘from the New Zealand Apprenticeship Committee, has 
decided to create a new form of registration for those 
apprentices -in radio factories. In some instances, sotne 
factories that do not manufacture electrical equipment 
are not in a position to train apprentices to the same 
extent as retail establishments that do electrical repairs, 
such as toasters, irons, etc. I refer, of course, to the 
fitting of cords, plugs, etc. The Board has not as yet 
stated the class of registration that will be given to 
factory-trained apprentices. However, the actual classi- 
fication does not matter for the moment. 


The Electricians’ Board has decided to act on the re- 
commendation of the New Zealand Committee as to 
which class of registration an apprentice will be en- 
titled. This applies only to radio engineering; radio ser- 
vicing as applied to retail shops is similar to that existing 
at present. 


Minimum age: 15 years. 


Education: Two years’ post-primary education and has 
reached a satisfactory standard in English — and 
mathematics in a Fourth Form or higher. 


Proportion: One apprentice to every two, or fraction of 
- two radio servicemen employed—that is, in the radio 
servicing industry. 

In the radio industry, the proportion of -appren- 
tices to journeymen shall not be more than one to 
every two, or fraction of two, radio tradesmen em- 
ployed. For the purpose of this class, radio trades- 
men shall mean the following: Tester, radio tester, 
technician, radio technician, designer, foreman, and 
in each case holding the appropriate registration 
under the Electricians Act, 1952 where work is car- 
ried out, or where instruction is given to an appren- 
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tice in work which requires registration under the 
Electricians Act, 1952. 


Terms of apprenticeship: 10,000 hours. 


Technical classes: (a) Where an apprentice resides or 
works within a convenient distance of a school which 
the New Zealand Committee is satisfied can during 
normal hours (working) provide instruction on a 
syllabus approved by that Committee, it may order 
such apprentice to attend during three years of his 
apprenticeship at such school for four’ continuous 
hours of instruction in each week, or alternatively, 
at the discretion of the New Zealand Committee, do 
eight hours of instruction in each fortnight. 


I might add that the employers were strongly opposed 
to any form of daylight training, and, in spite of calling 
evidence before the Arbitration Court, the decision of 
the Court was against the employer. Mr. Hewitt, a 


Propesed Course 
OF 
T.V. 
Those who can see the writing on the wall are wast- 
ing no time in getting “‘genned up” on Television. 
If YOU are wondering how you can do the same, 
against the day—not very far off now—when you 
will be working with TV receivers, either profession- 
ally or from amateur interest, you cannot afford to 
miss the announcement in last month’s issue of 
Radio and Electronics, of the proposed course of 
lecture-demonsirations to be given by Mr. W. D. 
Foster, B.Sc., Editor of this journal. Briefly, the idea 
is a course of ten lectures, supplemented by demon- 
strations of actual television circuits in operation, 
and of picture-generating equipment. The fee is 
expected to be in the region of four guineas for the 
complete course, and fuller details will be found on 
page 47 of the issue of April, 1953. If you have 


not already done so, please cut out the form attached 
and send it to: 


Radio and Electronics (N.Z.) Ltd. 
P.O. BOX 8022, WELLINGTON 


I am interested in and would be prepared to attend 
the preposed TV course to be held in Wellington. 
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member of the Court, gave his written submissions in our 
favour. 


There are many men at present employed in the radio 
engineering industry who have considerable technical 
knowledge and have been deprived of registration by the 
Electricians’ Board on account of the fact that the Act 
did not provide for such a class of men. The Board has 
agreed that it will accept applications from these men 
provided it receives the recommendation of the New 
Zealand Apprenticeship Committee, and that after these 
men have passed a certain standard of examination 
approved by the Board and can produce evidence of 
time served in a factory, they will grant a certain mini- 
mum class of registration. 


It is the duty now of all employers to advise such 
personnel who are in their employ of the position so that 
they can take the necessary steps to obtain registration. 
This is of vital importance to you, as such men can then 
be counted as radio tradesmen. 


This is merely a brief outline of the conditions of the 
new Order, and members are strongly advised to consult 
the secretary of their local Employers’ Association for 
further information before applying for permission to 
indenture a youth as an apprentice to the industry. 


Abstract Service 
(Continued from page 27.) 


region of 100 Mc/s, the man-made noise is dominant, and 
little can be done at the receiver. Above 200 Mc/s, thermal 
noise is dominant, and here receiver design makes progress. 
—Electronic Engineering (Eng.), Feb., 1953, p. 68. 
TRANSMITTERS AND TRANSMITTING 
The article deals with time division multiplex systems, and 
in particular pulse-amplitude modulated systems, which are 
attractive for areas not subjected to much injected noise. This 
form of modulation is useful for handling the many conversa- 
tions passing through one switch. The circuitry for the system 
is given—multiplexing by stages, reduction of inter-channel 
crosstalk, and narrow-band T.D.M. 
—Electronic Engineering (Eng.), Feb., 1953, p. 58. 
Two of the more important trends in the development of short- 
wave communication systems during recent years have been 
(a) the increasing use of single-sideband method of operation, 
and (b) the provision of several telephony or telegraph channels 
by means of a single transmitter and receiver. The article 
outlines the s.s.b. working, states the advantages to be gained, 
and describes the basic techniques. 
—The Post Office Electrical Engineers Journal (Eng.), 


Oct: 195257 p97: 
TELEVISION 
Apparatus is described which can combine a television signal 
with any other waveform to give the visual effect of the two 
signals simultaneously without the picture losing synchronism. 
This can be used to simulate the effect of various types of 
interference on television pictures. This is useful in estimating 
and investigating interference in transmission. 

—Ibid., Jan., 1953, p. 172 
The paper describes firstly the excessive redundancy in tele- 
vision signals, using the term in the sense of communication 
theory. The information in a picture is largely contained in the 
edges and boundaries, but in practice these occupy a very small 
part of the total area. The unequal probabilities of signal ele- 
ments lying in boundaries and smooth surface regions is con- 
sidered. Compression is shown to be possible by making such 
probabilities more nearly equal, using a system of recording. 
Proceedings of the I.E.E. (Eng.), Part III, 

Jan., 1953, p. 9. 


Labyrinth Baffler 


(Continued from page 5.) 
registers are likely to be horrid, owing to reflections 
inside the labyrinth affecting the acoustic impedance pre- 
sented to the cone, in an entirely irregular and unpredict- 
able manner. oF 


When properly constructed, the labyrinth will be found 
to give a very smooth low-frequency performance, at 
least as good as can be had from a bass-reflex cabinet, 
and in some cases considerably better. 


New TV Camera 


(Continued from page 12.) 


by step by pressing the handle forwards through 
the resilient stop and then swinging it backwards 
again). 
The application of the hydraulic principle for operat- 
ing the optical syste offers many advantages: 


1. Smooth and noiseless motion of all parts. 
2. Great precision and little maintenance. 


3. No interference will occur, disturbing the electronic 
part of the camera. Such interference is hard to 
prevent when an electric drive is employed. 


4. Few restrictions are imposed on the external shape 
and dimensions of this hydraulic operating mech- 
anism, and the electrical part of the camera is 
kept entirely separate so that the design of the 
latter is in no way restricted. 


Address by Dr. C. D. Elyett 


(Continued from page 14.) 


star. Seventy areas have been found, and exploring fur- 
ther, we find there are as many invisible as visible stars. 
At Jodrell, near Manchester, an aerial system has been 
used for searching the galaxy of Andromeda. Noise from 
this nebula has been found and results indicate the 
earth’s nebula and Andromeda’s are twins. 


Concluding, he said much of our progress in under- 
standing the universe is due to the rapid wartime tech- 
nological development. 


BACK NUMBERS OF ‘R. & E.” 
Back numbers are available from :— 


Te Aro Book Depot, Courtenay Pl., Wellington. 
S.O.S. Radio, Ltd., 283 Queen Street, Auckland. 
S.0.S. Radio, Ltd., 1 Ward Street, Hamilton. 
Tricity House, 209 Manchester Street, Christchurch. 
Ken’s Newsagency, 133-135 Stuart Street, Dunedin. 
Webb’s Radios, Ltd., 11 Wellesley St. E., Auckland. 


BINDERS FOR “R. & E.” 
These are available to hold 12 issues—price 5s. 6d. 


NEW ZEALAND RADIO TRADERS’ FEDERATION 


As we go to press, news comes from the President of 
the New Zealand Radio Traders’ Federation, Mr. N. 
Souper, that the annual conference of the Federation 
will be held in Christchurch on 19th and 20th May. 

Arrangements are in the hands of the Canterbury 
Association, and delegates and guests may be sure of 
interesting entertainment to relieve the hard work the 
Executive has in store for all. 
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Important Announcement 
WIDE RANGE OF 


LESTION 


LOUDSPEAKERS 
AGAIN AVAILABLE IN NEW ZEALAND 


Select Celesticre — 
a dourd Ufctce 


Radio Manufacturers’ and Radio Traders’ Inquiries to 


THE CELESTION SPEAKER COMPANY 


C.P.0. BOX 3044, AUCKLAND, NEW ZEALAND 


Condenser leadership 


-from the /nside/! 


Mica stack processed under 
vacuum in high-melting-point 
non-hygroscopic impregnant. 


~ Ning 


Hot tinned soldering 

tags, positively spot- 

welded to electrodes. 
ss : 
Moulding of high grade — 
low-loss material. — 


Robust steel clamping 
plate to maintain 


nee TS ea a 


stability. 
a p 
Finest quality mica blades i 
graded for thickness to 
one ten-thousandth of an - < 


inch. 


Precision laid electrodes of heavy-gauge 
material providing ample current rating 
and. mechanical strength. 


The original T.C.C. ‘M’ Type moulded mica condensers—known the world 


over since the earliest days of radio—are now available in a wide range of x 
capacities from .00005 uF. to 01 uF. and voltages from 350 D.C. to 2,500v. 

D.C. working. Their construction ensures low power factor and high insulation 4} 
resistance. - 


Their ample current rating renders them ideally suitable for low power R.F. 
conditions such as are encountered in Signal Generators, Portable Trans- 
mitters, R.F. Measuring Instruments, etc. 


As an alternative to the tag terminations 
shown, the complete range is available with 
wires 13 in. dong. 


Temperature range — 40°C. to + 71°C. 


FOIL MOULDED 
MICA CONDENSERS 
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